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new edition 


WATER SUPPLY 


and 


W. A. Hardenbergh 


President, PUBLIC WORKS Magazine 


Significant changes in the new Third Edition in- 
clude the rewriting of the chapters on ground water, 
on filtration, and on laying pipes and maintaining 
lines. The chapters on pipe conduits and disinfec- 
tion have been revised to bring the material up-to- 
date. A new chapter has been added on fluori- 


dation. 


Also two appendices are new. One presents en- 
tirely new problem material. The other, covering 
Planning for Emergency and Civil Defense, contains 
valuable material on bacteriological and radiological 
warfare and protection against sabotage. 
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“BRAIN NEEDS BRAINS 


Invest your education in 


IH production draws on all 
phases of engineering. This 
young engineer is building a 
“brain box” in one of the elec- 
tronic labs for testing engine 
speeds and throttle openings. 


@ International Harvester has long been associated with leadership in 
new and improved products that increase productivity of agriculture... 
that improve transportation... that protect and preserve food through 
refrigeration. Not only does the Harvester engineer invest his education 
in a sound, well-managed, progressive company that pays excellent divi- 
dends in opportunity but he is a key figure in helping to supply the tools 
that underwrite the production facilities of the nation’s most vital 
industries. 

Today there are more research and engineering projects under way 
than ever before in International Harvester’s history. We need engineers 
for training programs as well as for regular engineering positions in 
mechanical, industrial, metallurgical . . . in all phases of engineering! 
We suggest you write to F. D. MacDonald, Education and Personnel 
Department, International Harvester Company, 180 N. Michigan Avenue, 
Chicago 1, Illinois. 4 


INTERNATIONAL 


Chicago 1, Illinois 


HARVESTER 


Builders of farm equipment for easier, more profitable farming . . . trucks for better transport . . . 
industrial power for road-building and earth-moving . . . refrigeration for better preservation of food 
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SENDING 


RECEIVING 


When you dial your telephone, high-speed switch- 
ing mechanisms select your party and connect you. 
Through a new development of Bell Laboratories, 
similar mechanisms do the same kind of job in pri- 
vate wire teletypewriter systems which businesses 
lease from the telephone company. 


Company X, for example, operates an air trans- 
portation business with scores of offices all over the 
country. At one of these offices, a teletypewriter 
operator wishes to send a message, let us say, to 
Kansas City. Ahead of the message, she types the 
code letters “KC”. The letters become electric sig- 
nals which guide the message to its destination. Any 
or all stations in a network, or any combination, can 
be selected. Some users send 30,000 messages a day. 


Defense manufacturers, automobile makers, ait- 
lines and many other great American businesses are 
benefiting by the speed and accuracy of the new 
equipment—another example of how techniques 
developed by the Laboratories for telephone use 
contribute to other Bell System services as well. 


BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides 
careers for creative men in scientific and technical fields. 
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Boeing offers 


graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 


‘ For no industry approaches this one 


in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 

BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 


INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 


> 0000 
33 
293 
vitch- 
you. 
Ores, 
pl 2 
1€SSes 


for use 
For 
Fellowsh 


will con’ 


clude 
Director 
Minneap 


pue ‘uaq 3uyny 
,, 
mog ,Yy ‘ssvquwoy mog 
TILI-H ‘ON 195 4agqiz qum 
IWAA 


9592 4oqival 


Buippa; ayy yo ul 
Bulapy 
ul Buipunjsyno syuawnsysul jog 
pey paypjd swoiy>? 

yuapnys ayy JO 
‘ysiuly pup Ayyiqoinp 
awasdns syuawnijsul jog 
paYysiuly PUDY QIWIA 

OMY 
Ul yo sadAéy 
joiseds pup pip 
*PUDJS Ul ODWIA 


13S 


i 
Ne 
basic an 
ae To 
a Fellows 
universi 


Honeywell fellowships help students 
contribute new ideas for better living 


New ideas today provide better living tomorrow. Nowhere is this more true than in 
basic and applied research. 

To insure a continued flow of new ideas and new research Honeywell has established a 
Fellowship program for graduate students. Under this program, being conducted at leading 
universities throughout the country, each Fellow receives a full stipend while he continues 
his graduate education on a self-selected project. 

Many new ideas and much research has already come from this program. Studies in- 
clude “Shot Noise in Germianium Single Crystals”, ‘“‘Low Frequency Noise in Transistors,” 
for use in advanced electronics, “Heating Panel Time Response”, and many others. These 
will contribute not only to better living tomorrow, but to America’s defense today. 

For more information on the Honeywell 
Fellowship Program, write to Mr. Howard Mold, 

Director of Training, Minneapolis- Honeywell, 
Minneapolis 8, Minnesota. 


Honeywell 


to take a trip through our modern plant 
in Peoria, Illinois. Special tours will be 
arranged for groups of engineering stu- 
dents who are interested in seeing . . . 
e The World’s most modern Diesel 
engine factory. 
Acres and acres of specialized tools 
and instruments. 
e Unusual heat-treating methods. 
Interesting engineering, manufactur- 
ing and research operations. 
Your tour through the factory will be 
guided by recent college engineering 
graduates who are enrolled in our 
training program. 
We will be pleased to help with hotel 
reservations, and trip planning. Just write 
Education and Training Department, 
Caterpillar Tractor Co., Peoria 8, Illinois, 
for information. 


CATERPILLAR 


A 


TRACTOR 


q 
large tractor assembly 
at Caterpillar 


line 
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Reserve this date 


June 22-26, 1953 
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WIDE CHOICE 


for Graduate Engineers 


Two-year Graduate Training Course at 
Allis-Chalmers offers unequaled breadth 
of industrial experience. 


HE in one organization, graduate engineers can work with the basic 
machinery of nearly every major industry: electric power, mining, 
cement, chemical processing, agriculture, construction, public works. They 
can take part in research, product and process engineering design, manu- 
facturing, application, sales, service. 

There’s opportunity to try, first hand, many types of work in many in- 
dustrial fields, and make a wise choice for future satisfaction and success. 
Trainees help choose their training locations, can change their course as 
they go along. Management representatives assist with guidance and advice. 

The Allis-Chalmers GTC has operated since 1902. Many company execu- 
tives are among its graduates, and take a keen interest in the program. 


This 92 x 15 A-C ball 
mill is installed in a large 
southwestern cement 
mill. A 700 hp Allis- 
Chalmers synchronous 
motor drives it. 


Allis-Chalmers 25,000 kva transformer under- 
going surge tests at the West Allis Works. Test 
floor is one of many GTC training stations, 


Get complete information on the course 
from the nearest Allis-Chalmers District 
Office, or by writing to Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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FOUNDATION ENGINEERING 


By RALPH B. PECK, University of Illinois, WALTER E. HANSON, 
Iilinois Division of Highways, and THOMAS H. THORNBURN. 
University of Illinois. 1953. MIO pages. $6.75. 
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With the subject matter rigidly selected to meet the needs of the future 


designer and constructor of foundations, this is the first text to compre- sling 
hensively cover elementary soil properties, foundation practice, founda- 
tion selection, and structural design. It introduces the undergraduate N 
student to the field of foundation engineering by providing him with the ean Uni 
ability to investigate and evaluate subsurface conditions, select the from the 
most suitable types of foundation for a given site, judge the performance negie Ci 
of each type in service, and design the structural elements of the type Financin 
finally selected. ad hoc a 
of makir 
MECHANICS of MATERIALS ee 
By SEIBERT FAIRMAN and CHESTER S. CUTSHALL, doth of Commiss 
Purdue University. 1953. Approx. 392 pages. Prob. $5.50. — oe 
This new book is designed specifically for those courses to which stu- el 
dents come with a wide variety of aims, backgrounds, and abilities. One of 
Thorough but not excessively theoretical, this text confines itself to was that 
elements, being one of the few books to take account of the limited time edueatior 
available for basic courses. Mechanics of Materials concentrates on instance 
producing a student who is thoroughly grounded in elements and trained sure, all 
to use basic principles with confidence. conducte 
vidual in 
versities, 
CONTROL of ELECTRIC MOTORS, Third Edition professic 
By PAISLEY B. HARWOOD, Cutler-Hammer, Inc. 1952. 538 ied 
pages. $7.50. quiry th: 
This new edition of “Harwood” is a complete and up-to-date descrip- be consic 
tion of the design, construction, and application of controllers—with a program 
wealth of new material on devices and circuits. For convenience, teach- plication 
ability, and a higher degree of interest, a series of 350 problems has been the — 
added. It is arranged by motor types, beginning with a discussion of et cont 
wiring diagrams, construction details, and pilot devices as applied to all most uni 
kinds of motor control. The book is then divided into two sections in degree. 
which each motor is thoroughly discussed. still exis 
reasons, 
Send for your on- approval copies 
* Cond 
joint me 
JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. ioe 
10 Council f 
aton Hot 
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Financing Engineering Education* 


By JOHN D. MILLETT 


Executive Director, Commission on Financing Higher Education, and Professor of 
Public Administration, Columbia University 


Sponsored by the Association of Ameri- 
ean Universities and financed by grants 
from the Rockefeller Foundation and Car- 
negie Corporation, the Commission on 
Financing Higher Education was a private 
ad hoc agency set up for the sole purpose 
of making a study and reporting its con- 
clusions about the financial problems con- 
fronting higher education today. The 
Commission carried on its work between 
1949 and 1952, held its final meeting in 
July of this year, and has gone out of 
existence with the completion of its work. 

One of the first conclusions we reached 
was that the financial problems of higher 
education must be analyzed in the first 
instance in terms of programs. To be 
sure, all the work of higher education is 
conducted through particular and indi- 
vidual institutions, whether they be uni- 
versities, separate colleges, or separate 
professional schools. Although each of 
these is a self-contained financial unit, 
we have found in the course of our in- 
quiry that their financial well-being must 
be considered in terms of the educational 
programs they provide. There are com- 
plications in this kind of analysis; thus 
the separate liberal arts college faces 
substantial financial difficulties which do 
not confront the liberal arts colleges of 
most universities, at least not in the same 
degree. The few separate medical schools 
still existing in this country, for various 
reasons, have financial problems different 


* Condensed from a luncheon address at a 
joint meeting of the American Society for 
Engineering Education and the Engineers 
Council for Professional Development, Sher- 
aton Hotel, Chicago, September 5, 1952. 
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from those of medical schools in univer- 
sities. 

Let me illustrate with a few figures ap- 
plying to engineering education. From 
the information I have there were 135 
institutions with accredited engineering 
curricula in 1950. Of these 135 institu- 
tions, 92 were universities (57 public and 
35 private), 11 were liberal arts colleges 
(1 public and 10 private), and 32 were 
separate engineering schools (18 public 
and 14 private). This variety of institu- 
tional settings has certain definite ad- 
vantages. It means that there is con- 
siderable diversity in the environment and 
in the methods of engineering education; 
different institutions have somewhat dif- 
ferent objectives or emphasis, such as 
upon instruction and research, and serve 
somewhat different clienteles; competition 
proves useful for education as for other 
types of enterprise. 

Now institutions which offer very dif- 
ferent kinds of educational programs 
cannot be compared financially, one with 
the other, as institutions. Their total cost 
figures or their total income figures are 
meaningful only in terms of the educa-. 
tional objectives they serve to realize, 
whether these be liberal, professional, or 
graduate study, or research. Accordingly, 
we have endeavored in our studies, inso- 
far as possible, to think in terms of pro- 
grams first and of institutions secondly. 

To be sure, engineering education is 
one of the important professional pro- 
grams of higher education in this country. 
It is one of the programs whose financial 
problems must therefore be analyzed in 
terms of the objectives, costs, and sources 
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of income peculiar to engineering educa- 
tion, regardless of its institutional setting. 
And there are certain common character- 
isties or certain common elements in the 
financial condition of engineering educa- 
tion wherever it is conducted. 


Cost Problem 


This brings me to the second point I 
wish to emphasize. A cost problem in 
higher education occurs when income for 
the support of a particular activity or 
institution is insufficient to meet the ex- 
penditures entailed in the operation. Be- 
cause a particular educational program 
expends more money per student than 
another does not necessarily mean that the 
program is a cost problem. For example, 
the theological education of ministerial 
students is a high-cost program. It is 
not a cost problem because gift support 
from church denominations has generally 
met all the costs of providing theological 
education. 

Medical education certainly entails no 
greater expenditure to an institution than 
does graduate education for the Ph.D. 
student in chemistry or physics. But 
medical education is by far the greater 
cost problem for higher education because 
sources of income have not been able to 
match expenditures. Indeed, of all fields 
of professional education, the experience 
of medical education is the most instruc- 
tive for the college and university ad- 
nfinistrator concerned with costs and in- 
come. 

Unquestionably, medical education is 
one of the outstanding contributions of 
all higher education. Some forty or fifty 
years ago medical educators, foundation 
officials, and leaders of the medical pro- 
fession made quality the goal of medical 
education. The proprietary medical 
school was forced out of existence, the 
separate medical school was absorbed 
within the organizational framework of 
universities in order to give emphasis to 
medical scholarship, the number of medi- 
eal schools was reduced, admission stand- 
ards were raised, the period of medical 
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education was lengthened, the curriculum 
was given a more or less set pattern 
founded upon such fundamental knowl. 
edge as existed in the biological sciences, 


‘the student-faculty ratio was lowered, and 


new attention was given to promotion of 
medical research. Insofar as educator 
have been able to agree, these are the ele- 
ments which still go to make quality edv- 
cation in any field. 

All of this effort costs money. Founda- 
tions and philanthropists were generous 
in their endowment support of medical 
education for a number of years. But in 
the past twenty years medical educators 
have clung to their concepts of high 
standards without evidencing an equal 
concern for adequate sources of financing. 
The result has been to create a crisis in 
financing medical education. Foundations 
and the federal government have offered 
large sums of money to finance research, 
but have defrayed only direct project 
costs. Indirect costs of plant maintenance 
and administrative overhead have had to 
come from general income. Mounting re- 
search expenditures have made medical 
schools research “poor,” because they have 
not had corresponding increases in gen- 
eral income. Medical faculty salaries 
have gone up with increased remuneration 
from private practice, instructional sup- 
plies cost more, the medical curriculum 
has frayed out into more and more spe- 
cialization. All of these developments 
mean more expense, which must be met 
by more income. 

Higher education has no choice but to 
operate with a balanced budget. Medical 
education in public and private institu- 
tions has been kept at a high level of 
quality only at the price of diminishing 
the income available for other educa- 
tional programs. Administrator after ad- 
ministrator in state universities and pri- 
vate institutions has testified to this fact. 

The medical profession has taken great 
pride in the standards which medical edu- 
cation maintains in this country. But it 
has not manifested any equal concern with 
the costs which these standards entail, and 
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has assumed no real responsibility for 
finding ways and means to provide the in- 
come which medical education so direly 
requires today. 

The third point I would make is this. 
As of the present time engineering educa- 
tion is not a major cost problem. As 
expenditures have risen, income has thus 
far been sufficient to meet required levels 
of outlay. The federal government has 
provided extensive research income, and 
the procurement regulations of the armed 
forces give adequate recognition to the 
element of indirect cost. Business cor- 
porations have recognized their direct in- 
terest in engineering education, and as the 
whole idea of corporation philanthropy 
has grown, engineering education has ob- 
tained a good proportion of these gifts, 
for current operations, for endowment, 
for capital plant, and for student aid. 
Increases in student fees and the generous 
support of higher education by state 
governments have also provided income to 
engineering education sufficient to. meet 
most immediate needs. 


Pressures are Accumulating 


But if engineering education is not an 
immediate cost problem, it is one where 
many pressures are accumulating which 
suggest serious financial concern for the 
future unless more income is provided for 
its operation. Engineering education is 
tending to lengthen, especially to expect 
more students to continue into advanced 
graduate work for the master’s, a spe- 
cialized, or a doctorate degree. Engineer- 
ing education is becoming more and more 
complicated, more and more highly spe- 
cialized. This means more instructors 
with more varied educational background 
and experience. I have just been reading, 
for example, about the desirable qualifica- 
tions today of an engineer to specialize in 
industrial control mechanisms based upon 
the feedback principle. I was astounded 
by the educational implications of this 
statement. Engineering education re- 
quires larger, better equipped laboratories 
than ever before. And instructional 
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salaries must be increased in order to meet 
the competition of both industrial and 
governmental demands for engineering 
personnel. 

All of these factors mean more expendi- 
tures. If we are to have the quality 
engineering education our society today 
needs and demands, then more income 
must be made available. 

Where is the additional income to be 
found? For the public institution it must 
be obtained, first of all, from increased 
state appropriations. On the whole, the 
record of state support of higher educa- 
tion is a good one. The real tests are 
still ahead. State appropriations are 
supplemented by income from student 
charges, federal government research con- 
tracts, and even private benefactions. All 
of these must be employed by the public 
institutions in various ways in order to 
provide the income all higher educational 
programs must have, including the income 
essential to the further development of 
engineering education. 

For the private institution the sources 
of available income are student charges, 
endowment, government contracts, and 
private benefactions for current opera- 
tions. Student charges twice the levels 
which obtained in 1940 do no more than 
reflect the changes in price levels which 
have oceurred in the past twelve years. 
On the whole, moreover, ability to pay 
for higher education is more widely dis- 
tributed in our society today than ever 
before. There is still a need to provide 
assistance to the promising student of 
impecunious condition, but here too the 
current situation is reassuring even if not 
entirely satisfactory. The usefulness of 
endowment is by no means passed, and 
benefactors willing to make substantial 
one-time gifts, whether they be individual 
or corporate, must be encouraged to pro- 
vide capital for future support. Most 
private institutions, moreover, need new 
physical facilities. For the moment, the 
requirements are for capital plant mod- 
ernization rather than expansion. The 


instructional facilities of many institu- 
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tions are obsolete in terms of present-day 
educational needs. They must be replaced 
by much more modern classroom and 
laboratory buildings. 

Government contracts have been ex- 
tremely helpful in providing improved 
research facilities and in building up the 
research activities which are the base of 
much engineering education. The dangers 
are that some institutions have gone so 
far in rendering services to the federal 
government that they have almost for- 
gotten their primary educational obliga- 
tions, including their students. Moreover, 
institutions must continue to insist upon 
adequate allowances for indirect research 
costs if they are not to find research sup- 
port a financial embarrassment. But no 
institution should ever become so com- 
pletely dependent upon federal support 
as to jeopardize its financial future or its 
educational freedom. 

Finally, there are various sources of 
private benefaction interested in provid- 
ing income for current operations. Our 
colleges and universities of all types are 
only beginning to realize the potentialities 
of alumni funds. New foundations have 
sprung up all over the country, and many 
of these may well be interested in the 
support of various programs of higher 
education. As I have said before, cor- 
poration philanthropy is potentially a 
great new source of available income, and 
engineering education is peculiarly equip- 
ped to make an effective appeal for such 
assistance. 

I should like to hope especially that 
the various professional engineering so- 
cieties will maintain a keen interest in 
the financial well-being of engineering ed- 
ucation. It is not enough to be concerned 
with educational quality, with desirable 
standards of professional competence and 
of institutional performance. This in- 
terest must be coupled with a constant 


endeavor to help meet the income needs 
which make educational quality possible, 


No Reason to Despair 


I see no reason to despair of the finan- 
cial future of higher education in general, 
or of engineering education in particular. 
I am convinced that the American publie 
ean afford the kind of higher education 
which it wants. If our society wants 
low-cost, low-quality higher education, 
that is what we shall have. If our society 
wants high-cost, high-quality higher edu- 
cation, it will translate that desire into 
practical means of realization. 

I have been told by the dean of one 
school of social work that this country is 
today spending 15 billion dollars a year 
through all public and private channels 
for welfare purposes, from old-age assist- 
ance and pensions to general relief and 
allied activities, including the operating 
deficit of hospitals. This is a gigantic 
sum. All our educational service from 
kindergarten through the Ph.D., publie 
and private, spends only about half as 
much. Which in the long-run will con- 
tribute the most to the material and 
spiritual well-being of American society— 
these welfare, or these educational out- 
lays? 

But, if the American public is to want 
improved educational services, they must 
understand the needs, financial and other- 
wise, of our educational institutions and 
of our various educational programs. 
Here is the great challenge to the educa- 
tional administrators and to professional 
groups today. What are they doing to 
demonstrate the essential income require- 
ments of our educational effort in this 
country? When they have made their 
case, effectively and conclusively, they will 
find the necessary funds. This is still the 
promise of our society, and the hope for 
the future well-being of higher education. 
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The following five papers were presented at the ASEE-ECPD 
Conference in Chicago, September 5, 1952 in connection with the 
Centennial of Engineering. J. H. Lampe, Vice President of ASEE 
and Dean of Engineering, North Carolina State College presided. 
Theme: ‘‘1920-1950. What Are Contemporary Demands on the 


Engineering Curricula?’’ 


What Are Contemporary Demands 
on Engineering Curricula? 


Electrical Engineering 


By W. L. EVERITT 
Dean of Engineering, University of Illinois 


Recent discussions of engineering edu- 
cation have focussed their attention on 
problems common to all engineers. This 
emphasis has led many to recommend that 
engineering should be taught as a unified 
program with no differentiation along 
technical lines. Others feel that any dif- 
ferentiation should be along functional 
lines, such as research, sales, operation, 
management, ete. 

The word “specialization” has almost 
come to be an epithet with an emotional 
rather than a specific meaning, like the 
word “communism.” Too often it is used 
to apply to what the other fellow is doing, 
which we don’t like, while we insist our 
own specific attention to a particular area 
is “Giving examples to illustrate broad 
fundamentals.” 

Nevertheless, whether we call them spe- 
cializations or not, curricula are over- 
whelmingly organized on the basis of 
technical divisions, many of which include 
optional subdivisions such as communica- 
tion and power. The setup of this panel 
indicates that it might be fruitful for us 
to consider, as a group, the objectives of 
the major technical divisions, what has 
been happening during the past three 
decades, and where we are going. 

The commodity of the electrical en- 
gineer, electricity, is of little direct use to 
man. Except as an unpleasant or serious 
shock, it cannot be observed by any of the 
physical senses. In this it differs from 
the products of the civil engineer, such as 
bridges, roads, and other structures, or 
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the products of the mechanical engineer, 
such as automobiles, steam engines, and 
refrigerating and heating systems. Its 
study requires emphasis on imagination, 
understanding of classical and modem 
physics, and mathematical analysis. Elec. 
trical systems provide means for the 
transfer from one point to another of 
energy which is supplied initially in some 
other form, such as mechanical or cheni- 
eal, and used finally also in some other 
form as mechanical, heat, or light. The 


* energy may be transmitted primarily for 


the purpose of doing work, i.e., supple 
menting man’s muscles, or for the purpose 
of transmitting information or making 
calculations or decisions, thus supplement- 
ing man’s senses and brain power. 
Electrical engineering has had a dra 
matic extension of its domain during the 
three decades under consideration. In 
1920, almost all the attention was devoted 
to the problems of the generation, dis- 
tribution, and utilization of power. Dur- 
ing most of the period since that date, the 
power field has had a continual economic 
expansion. Engineering graduates have 
been in demand, and generally in short 
supply. The industrial advances have been 
made largely in size and efficiency; rela- 
tively few new devices or principles have 
appeared. The analytical changes of im- 
portance to curricula have been primarily 
in the area of network analysis, such as 
the use of symmetrical components, 
matrices, and tensors; in the extension of 
the two reactance method for analysis of 
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machines; in the use of electrical models 
or analyzers for the solution of complex 
problems such as stability; and in an 
integrated approach to electromechanical 
systems. 


New Concepts and Applications 


The dramatic increase in new concepts 
and applications in electrical engineering 
has occurred in the field of the collection, 
processing, and utilization of information. 
This development has found application 
in both the power and the communication 
industries. In this area, electricity has 
unique advantages. The development has 
taken place around the technology now 
ealled electronics. In passing, it might 
be mentioned that because information 
ean be handled by devices which control 
small amounts of power, and because 
young technical devices, like young ani- 
mals, are usually small, newly discovered 
physical principles find their most im- 
mediate applications in communication, 
using this term in a broad sense. 

Information necessarily involves con- 
tinual change; it is only through change 
that intelligence can be identified. Power 
systems, on the other hand, change slowly 
and less frequently. In the cireuits of in- 
formation systems, two alternative ap- 
proaches have been developed to deter- 
mine how they respond to rapid changes. 
One method is to analyze them on a trans- 
ient basis such as by the use of differential 
equations; the other is to study their per- 
formance over wide frequency ranges. 
The two methods are tied together by the 
mathematical concepts of Fourier, La- 
Place, and Heaviside. 

As a result of these needs, increasing 
attention has been paid throughout this 
period to circuit phenomena, including 
various aspects of network synthesis, i.e., 
the design of circuits to transmit the sig- 
nals required. 

Cireuits deal primarily with conduction 
currents—the guiding of electrical energy 
by solid conductors. With the invention 
of the vacuum tube, two new concepts 
commanded attention. One was the set of 
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principles involved in convection cur- 
rents, i.e., the transmission of electricity 
by electrons moving in vacua or in tenuous 
gases. Out of this developed the areas of 
electron dynamics and electron optics, a 
combination of mechanics and electric and 
magnetic fields. The electrons obey the 
Newtonian mechanics as modified by rela- 
tivity, but the forces are due to electric 
fields, including the effect of the electron 
charges, and to motion in magnetic fields. 

Equally important, the vacuum tube in- 
troduced new concepts of control imped- 
ance in circuitry. This type of active 
element required a new approach. The 
concept of control, when linear and con- 
tinuous, makes the amplification of the 
complex signals possible. If the control 
is non-linear it introduces the principle 
of modulation, whereby signals can be 
shifted from one part of the frequency 
spectrum to another, so that a common 
medium ean simultaneously carry many 
messages. 

With the development of radio, atten- 
tion was again focused on the electromag- 
netic field concepts of Maxwell, one of 
the most fundamental of all contributions. 
But these concepts require, for their full 
understanding, the relatively difficult 
mathematical language of vector analysis. 
Maxwell’s equations, previously offered 
only to graduate students, have been made 
available quite generally to undergradu- 
ates, at least in communication options. 
Displacement currents took their place 
along side conduction and convection cur- 
rents as important means for the transfer 
of electrical energy. Electromagnetic 
wave phenomena, both in free space and 
guided by wires and tubes, received more 
attention. 

I cannot take time to cover the whole 
impact of this new thinking in what we 
now call “electronics.” I include “servo- 
mechanisms” in the general field of elec- 
tronies because its concepts are identical, 
although its mechanisms may or may not 
differ. Suffice it to say that we now use 


electronics not only to extend our sense 
organs in space and range, but also to 


il 
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supplement our brain power. Electronic 
devices can be designed to think, in the 
sense that they can make decisions on the 
basis of a comparison between data which 
are picked up from physical situations of 
all kinds and transformed into electrical 
signals. After making such comparisons 
and decisions, they can also give and 
execute orders. Furthermore, they can 
compute, either as an exercise given them 
by human beings, or in the process of 
making their own decisions. 

Modern industry is based on the sup- 
planting of human labor by machines. 
Electronics contributes greatly to this end 
because it more and more provides the 
sense organs, nervous system, and brain- 
power for the control of the routine oper- 
ations. 


Effect of New Developments 


What is the effect of these new develop- 
ments on curricula? For one thing, they 
lead to justifiable skepticism of a program 
which treats all engineers alike. Such a 
treatment would almost certainly tend to 
freeze programs into more rigid patterns. 
The concepts of electronics include a wide 
range of fundamentals interrelated one 
with the other. In the early 1920’s many 
electrical engineering professors, espe- 
cially department heads, insisted vigor- 
ously that rotating machines taught 
fundamentals, while radio, which was to 
develop into electronics, was a specialized 
application. In institutions where electri- 
eal curricula were kept uniform, the teach- 
ing of electronics was delayed for years. 
But some of us were allowed to develop- 

_ elective courses and options in which these 
new ideas, now recognized as most funda- 
mental, were taught. If you are to have 
stimulating teachers, you must allow them 
to study and work with new ideas, even 
if the new idea is a recognition that 
Maxwell’s equations are more basic than 
Ohm’s law and that the vacuum tube is as 
important as the motor. They will also 
want to teach these new ideas to their stu- 
dents. If such new ideas are auto- 
matically labeled specialization and re- 
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stricted to the graduate program, stimula. 
tion in undergraduate teaching will be 
lost. 

The expansion of fundamental ideas 


-has caused a progressive elimination of 


the “how” in favor of the “why.” The 
modern electrical graduate is told little 
about the way things are done in industry; 
this he must learn in the particular com. 
pany he joins after graduation. He is 
not instructed in “hardware” or shop 
processes. 

In the teaching process the student is 
more important than the teacher, and the 
teacher is more important than his sub- 
ject. The time has passed when we can 
have a da Vinci who takes all knowledge 
as his province. Research requires con- 
centration in particular areas. If we are 
to have good teaching, professors must 
teach what they themselves are studying. 
This means that we will have to continue 
generally our branches of engineering. 
On the other hand, a special group of 
teachers, with a common purpose of unify- 
ing physical concepts in a wide variety 
of fields, will also find this a stimulating 
study, and so may provide an integrated 
program of great value. I doubt that 
this can become the general pattern, but 
we should watch these experiments with 
sympathetic interest and adopt the lessons 
which they will teach. 

Science consists of asking nature for 
the reply to questions properly put. S¢- 
ence obtains new knowledge from nature. 
Engineering, on the other hand, consists 
in the solving of useful problems. Prob- 
lems usually originate with men, and the 
recognition of the existence of a problem 
is an important step in its solution. The 
solution, in turn, is sought because of its 
utility. 

As engineering teachers we are trying 
to teach our students how to recognize 
and solve hard problems. The only way 
to do this is to have our students solve 
such problems. This is substantially the 


essence of the “case” method recommended 
by many including the ASEE Committee 
on the Improvement of Teaching. An in- 
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dividual problem necessarily revolves 
around a particular situation. The situ- 
ation may involve many concepts, but 
usually some area will predominate. The 
student must have an appreciable back- 
ground in at least one area before he can 
tackle these hard problems. In electrical 
engineering we are interested in situa- 
tions where electrical power or signals are 
of primary importance in the solution of 
the problem. If we teach our students 
how to solve hard problems in this area, 
experience has shown they can change 
over and solve hard problems in other 
fields, engineering or otherwise. It is im- 
portant that in cultivating a particular 
field we emphasize to them that their 
training can be transferred, that the prob- 
lems they will meet in life will always 
contain new elements. 


Technical Areas 


For the future, I see three particular 
technical areas which may need to be in- 
tegrated into our electrical curricula. 
They are: 


1. Biological and psychological subjects 

2. Modern physics, particularly quan- 
tum theory 

3. Statistics 


Many of the new electrical systems find 
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a counterpart in biological systems. For 
example, the theory of servomechanisms 
explains many operations in the animal 
world. Communication systems fre- 
quently begin and end with human beings. 
Many of the decisions on the physical 
details of a television system had to be 
based on experimental psychological 
studies of the nature of vision. If the 
electrical engineer is to work in these 
areas he will have to learn their language. 

New developments will continue to draw 
on physies. Modern physies has increas- 
ing importance in such devices as gas- 
tubes and transistors. Our students will 
need to have this foundation for the elec- 
trical engineering of the future. 

Information theory, noise, and radio 
propagation require the mathematical ap- 
proach of statistics, a subject not gen- 
erally stressed in engineering education. 
A place must be found for it. 

Since problems of social and humanistic 
development are common to all engineers, 
they are being omitted in this discussion, 
although their importance is recognized. 
They must always be taken into account in 
planning any engineering curriculum. 
The big question will always be: How 
shall we make the best use of a student’s 
time in preparing him for his profession 
and as a citizen? 


Centennial Issues 
of the 
Journal of Engineering Education 


The December and January issues of the JoURNAL OF ENGINEERING 
EpucaTION contain papers which were presented at the Centennial of Engi- 


neering in Chicago in September. 


Extra copies of these issues can be ob- 


tained for $1.00 per copy by writing to the American Society for Engi- 
neering Education, Northwestern University, Evanston, Ill. 


What Are Contemporary Demands 
on the Engineering Curricula? 


Civil Engineering 


By HAROLD E. WESSMAN 
Dean of Engineering, University of Washington 


What are the contemporary demands on 
civil engineering curricula? Have our 
civil engineering teachers recognized these 
demands in setting the pattern of formal 
education for the civil engineers of today 
and tomorrow? Are significant changes 
needed? ‘These are the questions which 
concern us today. 

Thirty-two years ago, in 1920 to be 
exact, I was just beginning my civil 
engineering studies in the second year of 
the course at the University of Illinois. 
I had been attracted to this great en- 
gineering college by the name of Milo S. 
Ketchum, known to me at that time only 
as the co-author of a surveying book 
which had helped me in my early survey 
work in northern Illinois. I did not know 
then of Dean Ketchum’s contributions to 
structural engineering nor did I have 
reason to know how fortunate was my 
selection of school. 

Now, in 1952, as I look backward over 
the years spent in getting my formal edu- 
cation and the subsequent years of pro- 
fessional practice, teaching, and adminis- 
tration, I realize the tremendous influence 
exerted upon me and many of my con- 
temporaries by a score of men at the Uni- 
versity of Illinois. Fortunate indeed are 
those who sat in the classrooms of Hardy 
Cross, Westergaard, Talbot, Shedd, Wiley, 
Rayner, and other great teachers. 

Many of you in the audience today at 
this Centennial Celebration honoring en- 
gineers and their achievements can look 
back and pay corresponding tribute to 


great teachers of civil engineering in other 
fine engineering schools. As we direc 
the attention of hosts of people through. 
out the world to the role of the engineer 
in making America what it is today, le 
us not forget that the fountainhead of ou 
engineering achievements is an assembly 
of engineering teachers who have evolved 
an American pattern of education whic 
in my opinion is unsurpassed throughout 
the world, a pattern which is character 
ized by flexibility, informality, and crea- 
tive stimulus. 

As I look over this audience and se 
many fine civil engineering teachers, as! 
recall many others who are with us only 
in spirit, and then, as I think of the 
thousands of students who have sat in the 
classrooms of these men and who have 
gone out and helped to remold America, 
I can reach no other conclusion but that 
civil engineering teachers are discharging 
in an outstanding way their responsibil: 
ties in engineering education. Possibly 
we could do better, but on the other hand, 
anyone who has travelled and lived in 
other parts of the world, knows that we 
could do infinitely worse. 


Major Accomplishments 


Let us recount briefly the demands of 
practice during the past thirty years by 
focusing the spotlight on a few major 
accomplishments. But let us keep in mind 
that these achievements are only symbolit 
of hundreds of lesser achievements, all of 
which bear eloquent testimony to the 
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yision and creativeness of civil engineers. 

This has been the era of the Empire 
State Skyscraper, the Holland Tunnel, 
the Pennsylvania Turnpike, the Tennes- 
see Valley Authority, the Mississippi 
River Control, the Golden Gate Suspen- 
sion Bridge, the Grand Coulee Dam, the 
Columbia Basin Reclamation. This is 
the period of sewage treatment in Chicago 
on an unprecedented scale, of huge slum 
dearance and housing developments in 
New York City. This is the period 
marked by the greatest war in the world’s 
history, a war which was won primarily 
by the technology of America. It was a 
war characterized by the construction of 
vast American military bases from the 
far-flung islands of the South Pacific to 
the frozen wastes of Alaska, from the 
burning sands of North Africa to the 
towering mountains of West China. 

This is also the period of through high- 
ways, of airports mushrooming over the 
length and breadth of our country, of 
the birth of structural aluminum, the 
erection of huge industrial plants, and 
the development of photogrammetry. In 
all of these, the civil engineer has played 
a leading role. Has he been weighed in 
the balance and found wanting? Have 
there been serious deficiencies in his edu- 
cation ? 

I was talking to a leading consulting 
civil engineer in New York City only a 
few weeks ago. He was the head of a 
fim employing several hundred engineers. 
I told him that I had just returned from 
the convention of the American Society 
for Engineering Education in Dartmouth 
and that we were reviewing again the 
educational pattern of engineers as is 
our mission in this Society. He said, 
“Why do you need to change civil en- 
gineering education? Look at the men 
that you have graduated during these 
past years.” He cited a number of names 
of men who were doing outstanding work 
with his organization and went on to say, 
“There is nothing radically wrong with 
our American system of engineering edu- 
cation when it turns out such men.” 
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When we study the nature of the work 
of the civil engineer today, we find that 
even though projects have increased in 
magnitude, the job functions are es- 
sentially the same today as they were 30 
years ago. Civil engineers still have to 
design bridges and buildings, build high- 
ways great and small, develop water sup- 
plies, dispose of sewage, plan municipal 
developments, erect dams and reclaim the 
land. These are the things which they 
have done for years and will continue to 
do. But that does not mean that the 
products of their work in directing the 
forces and materials of Nature for the use 
and convenience of man are the same 
today as they were 30 years ago. Nor 
does it follow that our technical educa- 
tion, our teaching, has remained static 
even though the fundamental tools of 
mathematics and mechanics are the same. 
Due to research and study we have new 
knowledge about old things; we have new 
materials and processes; we have better 
methods of analysis; we know more about 
the properties of materials and the be- 
havior of structural elements. We know 
more about the forces of Nature. These 
advances in knowledge are reflected in 
constant changes in the content of civil 
engineering courses, even though the titles 
of courses are the same, which is as it 
should be because of the nature of civil 
engineering. 

Civil engineering education has always 
been alive and responsive to the demands 
of the profession and to the results of its 
research. One test of the vitality of an 
educational program is found in the an- 
swer to the question: “Does the program 
of engineering education and the associ- 
ated college research lead and inspire 
practice?” If one studies the history and 
development of civil engineering educa- 
tion objectively and honestly in the light 
of professional practice, the answer to this 
question is unequivocally, “Yes.” In fact, 
one of the reasons why this is so is that 
most of the research in civil engineering 
is either concentrated in the colleges or is 
handled by public agencies which are 
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guided by advisory boards on which col- 
lege teachers are represented. There is 
relatively little private industrial research 
such as is found in the electrical and 
mechanical fields. 


Educational Content . 


Let us look briefly at various branches 
of civil engineering and see whether edu- 
cational content has changed in the past 
few years and whether the work of college 
teachers has influenced and dictated prac- 
tice. Recall if you will, the work of Tal- 
bot at Illinois, Shank at Ohio State, 
Turneaure at Wisconsin, Lyse at Lehigh 
and Gilkey at Iowa State in the field of 
reinforced concrete. In fact, I find my- 
self embarrassed at this point because 
there are many people in this audience 
who have contributed to a better knowl- 
edge of the nature of concrete materials 
and the behavior of reinforced concrete 
structures and whose work has resulted 
not only in better teaching but in better 
design practice. They should all be 
named. 

In the field of structural theory, it is 
only sufficient to mention the name of 
Hardy Cross. But again, I must apolo- 
gize to a host of contemporaries, many of 
whom came under the influence of Hardy 
Cross, and all of whom have contributed 
something in their own right to structural 
theory and design. The tremendous im- 
pact of Hardy Cross, however, upon civil 
engineering teaching and practice is par- 
ticularly manifest when we note that his 
methods of analysis of structures are not 
only being taught in practically every 
school in the country but are being used 
in practically every structural design 
office in every large city in this country. 

In hydraulies or if you prefer, in fluid 
mechanics, added vitality has been brought 
to the teaching and to the laboratory 
training of civil engineering students pri- 
marily because of the influence of a group 
of Freeman Scholars, some of whom were 
graduate students under Professor Cross. 
These men went abroad in the twenties 
and combined that which was best in 
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European laboratory practice with their 
own American background. As a result, 
we have developed the finest hydraulic 
laboratories in the world, laboratories in 


-which theory and experiment have gone 


hand in hand to give us new knowledge 
about the behavior of water and other 
fluids, knowledge which has been reflected 
in teaching and in practice. 

Think if you will of foundation en. 
gineering which, even though glorified by 
the semi-science of soil mechanics, prob- 
ably involves more of that intangible 
known as engineering judgment than any 
other branch of civil engineering. The 
names of Terzaghi and Casagrande come 
to mind immediately but again as I look 
over this audience, I see a number of 
engineering teachers who have contributed 
new knowledge in their own right even 
though their initial stimulus came from 
the Harvard Graduate School. They 
would be the first to admit that our knowl. 
edge now is not exact, but nevertheless is 
better than that which we had thirty years 
ago. The work of these teachers has 
changed both college courses and design 
practice in foundations. 

The problems of water supply and sew- 
age disposal are always with us. Is the 
content of these courses the same as it was 
30 years ago? Do we still teach wheel- 
barrow methodology in construction en- 
gineering? How about highways and air- 
strips? Look at the Proceedings of the 
Highway Research Board—in fact, scan 
the Journals of all of the technical socie- 
ties associated with the branches of civil 
engineering. There you will find ample 
evidence that the research of civil en- 
gineering educators, research which is in- 
evitably reflected in the courses which 
they teach, is something which has gone 
far beyond the confines of the Ivory 
Tower in leading and in influencing the 
practice of professional engineers i0 
America. 

It would be a simple matter to list the 
names of 200 outstanding contemporary 
teachers in civil engineering who have 
played a part in keeping civil engineering 
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education alive and responsive to the 
changing needs of our civilization. Some 
of them will be found on the list of 
recipients of the Lamme Award and the 
Westinghouse Award for significant con- 
tributions to engineering education. In 
fact, most of the Westinghouse Awards 
to young outstanding teachers have been 
to civil engineering teachers. The cita- 
tions accompanying these Awards bear 
eloquent witness to the collective impact 
upon engineering of only a few of my 
Honor Roll of 200 names. 

What of the future of civil engineering 
education? Some say we need more sci- 
ence, in particular more mathematies and 
more physics, in order to give our stu- 
dents a better grounding in basic princi- 
ples. Perhaps we should have more mathe- 
matics and more physics for some civil en- 
gineers enrolled in graduate study in cer- 
tain special areas. Should we have it for 
all undergraduate students? I believe 
not. In fact, there is no room for more 
science courses as such in the four-year 
undergraduate curriculum. Let me hasten 
to add that this is not an argument for a 
five-year undergraduate curriculum. 

There is a danger lest in the attempt to 
make better scientists out of our engineer- 
ing graduates we make them poorer en- 
gineers. Hardy Cross in his book, “En- 
gineers and Ivory Towers,” states: “The 
systematized, formalized procedure called 
science, which is supposed to lead inevi- 
tably to unquestionable results, contrasts 
with the flexible independent creative in- 
stinet which produces art”—and which 
motivates the true engineer. Science 
points toward a unique solution, whereas 
an engineering problem usually has many 
solutions which must be compared in the 
light of related economic, social, legal, yes, 
even psychological factors. Of course the 
engineer should use the scientific tools at 
his disposal, use them efficiently and well. 
But I question whether a course in dif- 
ferential equations for all civil engineer- 
ing undergraduates, a course taught by 
mathematicians, will help them appreci- 
ably in solving their engineering problems. 
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Five Great Problems 


There are at least five great problems 
confronting the civil engineer of the fu- 
ture. The first and probably the worst 
is traffie congestion in our large cities. 
The second is municipal rehabilitation, of 
which slum clearance is only a part. All 
one needs to do is travel in the four-mile- 
wide belt around the heart of this great 
city of Chicago to know what I mean. 
The third is adequate water resources. 
The fourth is industrial pollution. The 
fifth is highway reconstruction and safety. 
These are not alone the problems of the 
civil engineer, but nevertheless the civil 
engineer has a primary responsibility in 
their solution and I doubt if more mathe- 
maties and more physics in the college 
curriculum will turn out engineers better 
able to cope with them. 

One of the most difficult tasks confront- 
ing the teacher is the stimulation of the 
creative instinct in the engineering stu- 
dent. One way to accomplish this is to 


‘ineorporate elements of project design 


and development wherever possible in our 
engineering courses rather than rely on 
the use of isolated problems. The project 
method encourages vision and imagina- 
tion. But let no one delude himself into 
thinking that the project method is a 
recent discovery. I can name five of my 
teachers who used it in their courses at 
the University of Illinois 30 years ago. 
Outstanding in particular were the proj- 
ects of Professor Shedd in his bridge 
design courses. 

There is no question however, but 
what a more widespread use of the proj- 
ect method is desirable. Our students 
must learn, for example, that the design 
of a highway involves many other factors 
than the design of the sub-grade and the 
paving and the bridges and the culverts. 
We design arterial highways so that traffic 
can travel more quickly between cities but 
these same through highways bring more 
traffic quickly into the hearts of cities 
with the result that the streets in the 
business districts have now reached the 
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saturation point and are choked beyond 
capacity. 

Civil engineers are faced more and 
more with the necessity of a broad ap- 
proach to a problem. Too often have we 
seen one problem solved at the expense 
of creating a worse one. It is negligence 
of the worst sort to design and erect a 
modern industrial plant without provision 
for the safe disposal of its waste products. 

Can we do the right kind of an educa- 
tional job in a four-year undergraduate 
curriculum, with additional years of study 
for only those who desire graduate de- 
grees? A man may become a good struc- 
tural engineer or sanitary engineer or 
highway engineer after completing a four- 
year civil engineering curriculum, but the 
evidence seems to indicate that he would 
be a better engineer in any one of these 
branches if he had a fifth year of special- 
ized graduate study. In fact, many civil en- 
gineering students would profit by a fifth- 
year curriculum in industrial manage- 
ment. But this is not an argument for a 
five-year course for all engineers. I 
believe that the recommendations of the 
1940 ASEE Committee on Aims and 
Seope of Engineering Education relative 
to the four-year undergraduate program 
for all, and graduate study for those best 
qualified, are fundamentally sound. These 
same recommendations were endorsed by 
the 1944 ASEE Committee on Engineer- 
ing Education after the war. They were 
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further supported by the 1944 Committee 
on Engineering Education of the Ameri- 
ean Society of Civil Engineers. 

I do earnestly believe, however, that a 
larger percentage of civil engineering stu- 
dents should be induced to elect a fifth 
year of advanced study. However, let us 
not forget that the education of an en- 
gineer is never completed, not in five years 
or even ten years. 

Some of these discussions over engineer- 
ing education are like the early arguments 
between religious denominations. “We 
are the true sons of God, the real de- 
fenders of the faith. If you want to get 
to heaven, this is the road you must take,” 
cries one sect. 

“No, that is the sure road to hell” is the 
rejoinder from another group. “We will 
show you the path to salvation.” We may 
thank God that a Christian spirit of 
tolerance and considerate judgment have 
in recent years brought not only religious 
groups but educational reformers closer 
together in recognizing that there is no 
one specific prescription to achieve our 
goal. We all want to give our young en- 
gineering students the best possible educa- 
tion, and if we keep our programs alive 
and responsive to the changing needs of 
society and the dictates of new knowledge, 
then by the same process of evolution 
which has characterized our development 
in the past we will continue to fulfill our 
mission. 


Third Midwestern Conference on Fluid 
Mechanics 


Time: March 23, 24, 25, 1953. 


PLAcE: University of Minnesota, Minneapolis, Minnesota. 
Supsect Matter: All features of theoretical and applied fluid mechanics. 
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What Are Contemporary Demands 
on Engineering Curricula? 


Mechanical Engineering 


By NEIL P. BAILEY 


Head of Mechanical Engineering Department, Rensselaer Polytechnic Institute 


The genius of the mechanical engineer- 
ing profession has been in the past and 
must continue in the future to be focused 
primarily on two things. The first is the 
release of energy and the production of 
power from fuels. The second is the 
conception, manufacture and distribution 
of machines to utilize this energy. The 
present standards of Western Civilization 
stem from the release from human toil 
made possible by the use of this power. 
The energy is derived from 2 gallons per 
person per day of petroleum and 32 
pounds per person per day of coal. The 
power is dependent upon the ingenuity to 
make and distribute devices that enable 
this energy to perform routine tasks. 
There are known requirements for the 
continued success of this entire operation. 
It is necessary to maintain a sound eco- 
nomie system under which these benefits 
do not price themselves out of the reach 
of those who work to bring them about. 
Also, the resulting gains must be used to 
increase the nation’s accomplishments and 
not to promote its indolence. 

The period of 1920 to 1950 was marked 
by an ever-widening vision of the mission 
of mechanical engineers. Such things as 
the national resources of materials and 
purchasing habits of consumers became a 
part of a designer’s consideration. The 
reduction of manufacturing and distribu- 
tion costs assumed a significance beyond 
that of merely affecting selling prices. 
A National depression and a World War 
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during this period did much to make me- 
chanical engineers conscious of the social 
significance of their work. Enthusiasm 
for this trend in thinking has led to the 
addition of many Arts College type 
courses to mechanical engineering cur- 
ricula. Students still view such courses 
as being a separate requirement distinct 
from their engineering education. In gen- 
eral the students are probably correct. 
The teaching profession has yet to find 
ways of making such courses into a 
natural part of an engineering training. 

The period of 1920 to 1950 saw rapid 
advances in mechanical engineering tech- 
nology. Entire areas such as heat trans- 
fer and system control that were no more 
than arts in 1920 became well developed 
fields of science by 1950. In other fields 
such as heat power, application changes 
came so rapidly that the entire teaching 
emphasis had to be changed. The ad- 
vances in all technical areas demanded a 
higher proficiency in mathematics and a 
wider knowledge of physical science. 
That this occurred during a period of 
decreasing emphasis on mathematics in 
American secondary schools magnified its 
significance. 


Curriculum Crowding 


The simultaneous widening and intensi- 
fying of demands on mechanical engineer- 
ing education have posed serious problems 
of curriculum crowding. Various methods 
of solution have been proposed. To 
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merely add a year to the four-year cur- 
riculum is a tempting one. But at a time 
when this Nation faces a serious world 
situation with a deficient supply of tal- 
ented young men and when each youth is 
faced with from one to three years in the 
military service of his Country,.such a 
simple solution as a universal five-year 
curriculum is not the answer. 

A second quick solution is being also 
urged on college administrators. It 
amounts to practically the elimination of 
departmental senior year courses as they 
now exist. The proponents of this course 
of action believe these senior year de- 
partmental courses to represent an un- 
justifiable attempt at specialization in a 
four-year curriculum. Those who know 
what actually lies behind rather specialized 

‘sounding course titles evaluate these 
courses at their real worth. In a modern 
mechanical engineering curriculum these 
senior courses carry a major share of the 
training in engineering methods of work- 
ing. In these courses students learn some- 
thing of the art of bringing all of their 
knowledge, logic and experience to bear 
on a situation and learn to discipline their 
minds to hours of sustained logical think- 
ing. It is here that they learn that engi- 
neering situations have multiple instead of 
single solutions and that science can aid 
but never replace sound judgment. This 
second solution to the curriculum crowd- 
ing is unacceptable to mechanical engi- 
neering teaching departments who must 
stand responsible before the world for the 
performance of their graduates. 

The broadening and intensifying of 
mechanical engineering education by a 
procedure of careful re-evaluation and 
selection must be followed, but it must 
proceed more rapidly in the immediate 
future. To be successful, such a process 
of re-evaluation must be carried out 
against a background of sound premises as 
a guide. To begin with, such a curriculum 
must be designed with the idea that each 
student is aiming at professional compe- 
tence as a mechanical engineer. There is 
much talk of a watered down program 
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designed for those students who do not 
aim to follow the profession but who 
desire merely a mechanical engineering 
background. It would be possible to give 
such students a general background of 
physical science in a reduced number of 
courses but a background in mechanical 
engineering is, by definition, the ability to 
think as a mechanical engineer. If a more 
painless way of achieving this were known 
it would be used on all mechanical en- 
gineers. 

In the second place such a program 
must be designed with the idea in mind 
that each student will at some time in 
his professional career supervise others. 
Since supervision is the act of multiplying 
a person’s usefulness by having him guide 
others, he first must possess abilities worth 
multiplying. Next, he must be taught to 
view life in a broad way and to compre- 
hend and consider other human beings 
before he deserves the right to influence 
their lives. 

In the third place a balanced curriculum 
must clearly recognize the great difference 
between the mere possession of factual 
knowledge and the ability to apply it to 
useful purposes. The art of logical think- 
ing cannot be developed without accurate 
facts to think about. Inventive ingenuity 
and analytical skill, to be productive, must 
feed on accurate facts but they can both 
be foundered by an excessive emphasis on 
the accumulation of a knowledge of facts. 
The present extent and rate of growth 
of technical knowledge in all the areas of 
mechanical engineering must be admitted 
to be beyond the mastery of any single in- 
dividual and far beyond the capacity of 
students. A balanced mechanical en- 
gineering curriculum cannot, therefore, be 
one that covers all related areas of tech- 
nology. Rather, it must be one which 
teaches students to gather facts, analyze 
situations and evaluate solutions in each 
general area of mechanical engineering. 


Over-S pecialization 


Over-specialization of a curriculum can 
appear in various forms. It can refer to 
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an unbalance in time distribution between 
the three areas of power development, 
design and manufacture, and economic, 
political, and human aspects of production 
and distribution. It can appear as an 
over-emphasis on the accumulation of fac- 
tual material in any field with a cor- 
responding deficiency of time for a student 
to learn to reason from these facts. With 
the present enthusiasm to make more of 
ascientist out of an engineer it could also 
take the form of over-specialization in a 
knowledge of mathematics and science far 
beyond the training in applying it. It 
ean even occur locally in a curriculum in 
such a form as the concentration of all 
mathematics in the first two years, long 
before its uses can be comprehended. 

Even after it is admitted that a mechani- 
eal engineering curriculum is to be consti- 
tuted only of organized course sequences 
in each of major areas, the situation is far 
from being resolved. At the moment and 
by virtue of its historical seniority, power 
development with its ramifications is 
usually over-specialized in most curricula. 
It is over-specialized in two ways. Not 
only does it receive more than its share of 
the available curriculum time but also 
far too much of a student’s effort goes into 
a familiarization with the physical facts 
of the subject and not nearly enough time 
in gaining experience in solving engineer- 
ing situations of a comprehensive nature. 
This over-crowding of courses by a knowl- 
edge of physical facts reflects a combina- 
tion of an inertia against discarding ob- 
solete information, an eagerness to add 
new information and a reluctance to re- 
organize the working concepts and meth- 
ods of presentation. 

The second major area of mechanical 
engineering, the processes of conception 
design and manufacture of devices, is 
usually so dispersed around a campus as 
to lose much of its possible effectiveness 
for students. They study at one time or 
another many details that are involved in 
evolving a product to fill a need but only 
in retrospect, if at all, are they able to put 
the pieces together and see the sequence of 
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steps involved. This situation is rational- 
ized by insisting that after all, designing 
is an art that can be mastered only be 
practice after graduation. 

Between 1920 and 1940 the design as- 
pects of such courses as power plant de- 
sign, combustion engine design, and heat- 
ing design disappeared. By 1950 only 
machine design remained and it had be- 
come restricted to the mechanics of the 
metal parts of machines. Simultaneously, 
separate and often completely independent 
courses in shop processes, manufacturing 
methods, and production procedures came 
into being. Now all products must be 
conceived for their function, be propor- 
tioned for their use and be manufactured 
for their market, and these three things 
are not independent considerations. Me- 
chanical designers must project their 
minds into new situations and simulta- 
neously weigh all of these factors. Re- 
gardless of the organizational changes that 
become involved, educators must find ways 
to develop design as a broad process of 
mechanical engineering. The output of 
talented graduates with a developed in- 
terest and ability in design is far below 
the minimum needs of industry and well 
below the potentialities of the American 
youth entering mechanical engineering 
departments. 

As early as 1920 there was serious con- 
cern because engineers were. not making 
contributions to the social adjustments de- 
manded by mass production in manufac- 
turing. With reduced production costs 
eliminating skilled trades and in some 
eases actually driving up distribution costs, 
there was and still is fear that the machine 
may thus defeat itself. In searching for 
reasons for the ineffectiveness of mechan- 
ical engineers in this area it was first 
decided that engineers did not write or 
speak well enough. It was concluded that 
their knowledge of costs, purchasing and 
distribution was inadequate. There was a 
growing conviction that engineering think- 
ing did not include enough understanding 
of practical everyday relations with peo- 
ple in industry and business. Between 
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then and 1950 the curriculum time aimed 
at this area of instruction was increased 
to as much as one-fifth of the total. The 
results, to date, are far from what were 
hoped for. Instead of courses adapted to 
fit into engineering curricula in a manner 
to be of direct value to engineers, the year 
1950 found these courses more nearly cor- 
responding to an Arts College minor and 
diverging further and further from the 
original objective. Neither the mechanical 
engineering teaching departments nor en- 
gineers in industry are favorably im- 
pressed by the results realized to date be- 
cause the original aim has not been 
achieved. 


Demand for Graduate Study 


The steady increase in technical knowl- 
edge between 1920 and 1950 produced a 
greater and greater demand for graduate 
study, particularly at the master’s level. 
It also resulted in a marked change in the 
nature of graduate study. The amount of 
formal course work increased as the in- 
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dividual project work decreased. This has 
continued until in 1950 many schools no 
longer require even a thesis in a masters 
program. 

‘This same trend can also be seen in the 
undergraduate program. The undergrad- 
uate thesis disappeared, and the number 
of project courses decreased as the per- 
centage of formal subject matter courses 
became greater. Irrespective of the merits 
or faults of subject matter courses and old 
project courses this represents a trend 
away from the emphasis on the training 
of the individual student toward an em- 
phasis on subject matter mastered. This, 
coupled with a steady decrease in labora- 
tory and supervised design and problem 
periods, should be reviewed thoughtfully. 
At a time when there is a recognized need 
for more originality, creativeness and in- 
dividual ingenuity among mechanical en- 
gineers it would be sad indeed to be turn- 
ing out a generation of students who could 
analyze and criticize ideas with great skill 
if only someone else would have the ideas. 


Reserve this date... . 


June 22-26, 1953 


ANNUAL MEETING 


UNIVERSITY OF FLORIDA 
GAINESVILLE, FLORIDA 
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What are Contemporary Demands on the 
Engineering Curricula? 


Chemical Engineering 


By GEO. GRANGER BROWN 
Dean of Engineering, University of Michigan 


Engineering is the “Art and Science by 
which properties of matter and sources of 
power in nature are used by man in struc- 
tures, machines and manufactured prod- 
ucts.” 

Art is “skill or ingenuity in the adap- 
tion of things in the natural world to the 
uses of human life.” 

Science is the “accumulated and ac- 
cepted knowledge which has been system- 
atized and formulated with reference to 
general laws.” 

Putting these definitions together, it is 
clear that engineering combines the skill 
and ingenuity with a competent knowledge 
of the general laws which summarize our 
knowledge of matter and energy and their 
applications to structures, machines and 
products. 

When Chemical Engineering curricula 
eame into being about fifty years ago they 
were primarily industrial chemistry with a 
few courses in mechanical engineering 
added to give them an engineering flavor. 
At that time the practitioners were gen- 
erally graduates of chemistry curricula 


and many such held that the best prepara- - 


tion for Chemical Engineering was gradu- 
ate work in Chemistry as there was no 
particular knowledge concerning the proc- 
essing of materials which had been ac- 
cumulated or formulated with reference 
to general laws. The Chemical Engineer, 
having no science of his own, therefore, 
relied almost entirely upon the Science of 
Chemistry and the Art of the Mechanical 
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Engineer. This was a successful combina- 
tion and the Chemical Engineer made 
important contributions in solving new 
problems created by the first World War 
and the rapid development of the chemi- 
eal, petroleum and other process industries 
immediately thereafter. 

Perhaps because of their roots in chem- 
istry, Chemical Engineers are avid experi- 
mentalists and acquire extensive data on 
their operations. Imbued with the scien- 
tifie spirit, they correlated these data on 
similar operations in different industries 
on the basis of the Unit Operations as 
suggested by A. D. Little in his report to 
the Massachusetts Institute of Technology 
in 1915: 


‘*Any chemical process, on whatever 
scale conducted, may be resolved into a 
coordinate series of what may be termed 
‘Unit Operations’’ as pulverizing, drying, 
roasting, crystallizing, filtering, evaporat- 
ing, ete. The number of these basic unit 
operations is not large and relatively few 
of them are involved in any particular 
process. The complexity of Chemical En- 
gineering results from the variety of con- 
ditions as to temperature pressures, etc., 
under which the unit operations must be 
carried out in different processes, and from 
the limitations as to materials of con- 
struction and design of apparatus imposed 
by the physical and chemical character of 
the substances being treated.’’ 


Armed with these correlations, the 
Chemical Engineer was able to solve the 
problems of processing new materials 
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without any previous experience in such 
processing. The only new information re- 
quired was a limited knowledge of the 
properties of the material to be treated. 
Frequently even these had to be estimated 
due to the limited amount of the material 
available for experiment. This ability was 
dramatically demonstrated by the chemical 
engineers of the du Pont Company in the 
design, construction and operation of the 
nuclear reactors and plutonium processing 
plants at Hanford in 1943. As the science 
of the unit operations developed from 
1920 to 1950, it gradually displaced the 
old technology courses which aimed to ac- 
quaint the student with industrial practice 
in particular industries, which were gen- 
erally treated according to the chemist’s 
classification of organic and inorganic 
technology. The quantitative more gen- 
eral study of the unit operations gave the 
student more power to solve new problems 
in new industries. 


Undergoing Simplification 


. The more complete our knowledge the 
simpler is the framework which can be 
used for systematizing the accumulated 
facts. The unit operations themselves are 
undergoing simplification. Absorption, 
stripping and fractionation are now 
treated as one operation known as vapor- 
liquid transfer but applied for different 
purposes; and vapor-liquid transfer is 
further being closely associated with the 
corresponding liquid-liquid and _liquid- 
solid transfer operations. Fluid mechan- 
ics is being studied and may become a 
common fundamental science covering all 
fluid, mass and energy transfer operations 
such as fluid flow, mixing, mass transfer 
and heat transfer. 

On the other hand, as more knowledge is 
accumulated and accepted, the teacher is 
frequently persuaded that he must have 
more time to acquaint the student with this 
additional knowledge. This is perhaps 
particularly true in Chemical Engineering 
because of its additional background in 
Chemistry as well as Physics. But this 
point of view overlooks the most im- 
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portant characteristic of Science, that is, 
the systematizing and formulation of 
knowledge with reference to general laws, 
As science advances, our general laws be- 
come more reliable and with a more com- 
plete understanding of the basic general 
laws a much better understanding can be 
given the student in less time if the eur- 
riculum emphasizes the general laws of 
science and their use in arriving at solu- 
tions to engineering problems rather than 
attempting to cover the accumulated and 
accepted knowledge that is available. The 
latter approach tends to develop an 
ability to solve only those problems which 
have been solved, while the former tends 
to develop an ability to solve those prob- 
lems which must be solved. Was it Ein- 
stein who said, “Scientists are those people 
who solve the problems which they can 
solve, and engineers are the people who 
solve the problems which have to be 
solved”? 

The decisions in design, construction, 
management and operation usually based 
on incomplete data, but made on the basis 
of judgment, ingenuity and experience 
generally guided by an appreciation of the 
fundamental general laws of science are 
the highest form of engineering combining 
Art and Science. 

There are two exacting demands on con- 
temporary chemical engineering curricula 
in the presentation of science. The first 
is to emphasize and develop an under- 
standing of the basic general principles 
which consititute true science and to 
forego the teacher’s desire for complete 
presentation of his knowledge. This must 
be reserved for post-graduate courses in 
special fields. A firm foundation in the 
general laws of science is also an excellent 
background for graduate study as well 
as for the practice of engineering. Sec- 
ond, because the student is to be pre- 
pared for engineering practice in the 
future twenty to thirty years, and because 
the frontiers of science today are the ac- 
cepted basic principles of engineering 
practice tomorrow, the student should be 
exposed to the most modern thinking in 
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physics and chemistry, and not simply to 
those well established principles which he 
might be called upon to use today. The 
college or university is the best opportu- 
nity afforded the student to become ac- 
quainted with these modern concepts. 

The standard freshman or sophomore 
course in Physics frequently divided into 
the five divisions of Mechanics, Heat, 
Sound, Light and Electricity, and follow- 
ing the plan of instruction which has 
been in vogue since the Spanish War gen- 
erally fails to meet either of these de- 
mands. It may have the opposite of the 
desired effect by emphasizing the differ- 
ences in the various subdivisions. 

Technology presented as descriptions of 
and current industrial practice has no 
place in a eurriculum in chemical en- 
gineering except as examples in the ap- 
plication of general principles. Such de- 
seriptive technology taught in school is 
almost certain to be obsolete by the time 
the student reaches a responsible position 
in practice, and current industrial practice 
is best learned on the job. 


Requires Practice 


The Art of Engineering requires prac- 
tice and the student should be given some 
practice at least in the last year in the 
recognition and definition as well as the 
solving of engineering problems. Such 
problems should be presented in general 
terms so the student must first resolve and 
define the problem and then arrive at a 
reasonable solution with incomplete and 
frequently confusing data. The willing- 
ness to tackle such problems must be de- 
veloped in the student, and this seems to 
require that the assigned problems have 
some factor or slant which has not been 
diseussed or explained in class or in the 
text; otherwise the student feels abused 
and resentful if called upon to do some 
original thinking. The complaint that 
“we never had that before,” or “you never 
told us that” may be an indication that 
the proper type of problem has been 
assigned. 
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This ability to take the responsibility 
for a solution based on incomplete data 
and thereby create a new process or a new 
design is the major outstanding character- 
istic of the engineer. It can be acquired 
or developed as witness the number of 
individuals trained as scientists in Chem- 
istry, Physics or Mathematics who become 
successful engineers by acquiring this skill 
or ingenuity and experience. But it is 
necessary to be certain that the graduate 
engineer has at least a certain minimum 
of this art by requiring him to demon- 
strate his ingenuity in some creative proj- 
ect before graduation; otherwise he may 
be a mere scientist equipped with tools but 
unable to use them. 

There are many other collateral de- 
mands in addition to the general scientific 
background and experience in creative 
work such as the design of a new process 
which must be satisfied if the curriculum is 
to be wholly adequate. The development 
as well as the expression of ideas requires 
the effective use of language of some kind. 
When we say a man thinks in English or 
in German or in Mathematics, we mean 
exactly that. Language is a tool for think- 
ing as well as for expression, and the en- 
gineer uses at least three languages for 
these purposes: English or his native 
tongue, Mathematics to an ever increasing 
degree, and graphical presentation or 
drawing. To be effective the use of lan- 
guage must be precise and easy. This 
requires constant and careful use. There- 
fore, the student must always be required 
to use, and use correctly, these three lan- 
guages in his professional course. It will 
not do to delegate the responsibility for 
the correct use of English to the English 
Department, or for Mathematics to the 
Mathematics Department, or for Drawing 
to the Drawing Department and then ig- 
nore these matters in the professional 
courses any more than it would be con- 
sidered satisfactory to ignore the princi- 
ples of science developed in the basic sci- 
ence courses in teaching the professional 
engineering subjects in the senior year. 
Such practices undo all the good work of 


| : 
at is, : 
of 
laws. 
he- 
com- 
neral 
in be 
eur- 
of 
solu- 
than 
and 
The 
an 
vhich 
ends 
Ein- 
ople 
can ee 
who 
» be 
tion, 
ased 
basis 
ence 
tthe 
are 
ning 
con- 
icula 
\der- 
iples 
| to 
olete 
must 
s in 
the : 
llent 
well 
See- 
the : 
ause 
ace 
d be 
in 


310 


the English, Mathematics, Drawing and 
Science Departments and give the stu- 
dent the idea that having completed these 
courses, he now has no further use for 
them and instead will concentrate on his 
professional work. 


Teamwork is Essential 


Practically no engineering graduate 
fails in industry because of technical in- 
adequacy, but many fail of realizing their 
potential suecess because of inability to 
write effective reports, to present their 
ideas effectively before a Board, or to 
work smoothly with their associates. This 
last requirement leads to another im- 
portant demand on modern chemical en- 
gineering curricula, to train and develop 
the student to work well with his as- 
sociates. This cannot be done if he is 
always required to do individual work 
throughout his entire college program. 
Any number of courses in psychology will 
accomplish practically nothing compared 
with actual experience in working with 
others. Perhaps this is a major advantage 
in the cooperative curricula if the student 
learns to work with others during his ap- 
prenticeship in industry. But much can 
be done in requiring students to work in 
squads in many courses in the normal 
full-time program. The senior laboratory 
and design courses are excellent oppor- 
tunities for this experience which also has 
advantages in developing technical in- 
genuity. 


The requirement for admission as a 
candidate to the doctorate in Chemical 
Engineering at Michigan has included for 
many years the preparation of a satis- 
factory engineering report which includes 
the design for a new process. This is 
known as the twenty-one day problem 
because of the time allowed. One of 
these involved the economics of recovering 
the solvent from extracted bean meal. 
The successful graduate students and the 
faculty had come to believe that such a 
process was not economical. In the 
course of time this doctoral problem be- 
came a senior project in which the seniors 
work in groups of three as separate firms 
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of consulting engineers. One resourcefy! 

group of seniors went into the laboratory, 

obtained some data, and established the 

fact that it was economical to recover the 

solvent if the dried unextracted beans were 
“ used to absorb the solvent vapor. 


Furthermore, it must be remembered 
that the faculty are teaching men, human 
beings, and not simply technical subjects 
or worse yet simply certain textbooks; and 
that these men must have some human 
interest other than their technical prob- 
lems. Industry and the world is made up 
of human beings and the engineer is a 
much better engineer if he has fully de- 
veloped human interests. These are gen- 
erally best developed by voluntary activi- 
ties on the part of the individual in par 
ticipating in extra-curricular activities 
such as debate, sports, editorial work, and 
in courses in the humanities such as his- 
tory, literature, philosophy and musie. 
The student must be given an opportunity 
and encouragement to develop and pursue 
these interests. But this should always be 
on a voluntary basis and such courses 
should be handled as electives. Otherwise, 
they are frequently regarded as simply 
additional hurdles to be overcome. 


Instruction Must Be Streamlined 


To meet these contemporary demands, 
the undergraduate instruction must be 
streamlined. We must recognize the ad- 
vances that have been made and are being 
made in all fields and continually revise 
our presentations to eliminate all that 
which is not absolutely essential. 


Some months ago the college of Phar 
macy was celebrating its seventy-fifth an- 
niversary and in looking ahead to the 
future years, there was considerable dis 
cussion that the curriculum would have 
to be lengthened to at least five and prob- 
ably to six or seven years to include all of 
the new facts and information being de 
veloped in the field of pharmacy and the 
necessary humanities to make a_ well 
rounded citizen. President Hatcher, who 


is a recognized scholar in Literature and 
History, was then called upon to close 
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the meeting. He commented that 150 
years ago the entire offering of courses 
at Harvard College, including a list of 
the text books used, was printed on one 
and one-half pages of a small book-size 
pamphlet while at the present time a large 
modern university offers 4000 courses. 
To take advantage of all of these offerings 
one individual would attend classes for 
three hundred years. When he studied 
history a three hour course might cover 
five hundred years or more of history but 
now such courses cover fifty years and we 
might look forward to the time when a 
fifteen weks course in history would cover 
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an equal length of time. He suggested 
that this difficulty was created by allow- 
ing the teachers of graduate students to 
establish the courses available for under- 
graduates and he advised the pharmacists 
that they should determine how much 
time in their four year curriculum should 
be devoted to history and then put in that 
course only those things which they would 
not dare let a pharmacist escape from 
their institution without knowing. 


I believe President Hatcher has ex- 


pressed the fundamental demand upon all 
contemporary undergraduate curricula. 


National Science Foundation Appoints 


Paul E. Klopsteg as Associate Director 


Dr. Paul E. Klopsteg, Assistant Director for Mathematical, Physical 
and Engineering Sciences of the National Science Foundation, has been 
appointed to the new position of Associate Director of the Foundation. 
Dr. Raymond J. Seeger, program director for physical sciences, has been 
appointed acting Assistant Director for Mathematical, Physical and Engi- 
neering Sciences. 

In his new capacity, Dr. Klopsteg will be responsible for assisting the 
Director and the Deputy Director of the Foundation in following closely 
the development of relationships with universities and with other Federal 
agencies; he will also handle special assignments of importance to the 
scientific programs of the National Science Foundation. Dr. Klopsteg, 
who came to the Foundation in November 1951, was Professor of Applied 
Science and Director of Research of the Northwestern Technological In- 
stitute, Evanston, Illinois, and is on leave of absence from Northwestern. 
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What Are the Contemporary Demands 
on Engineering Curricula? 


Mining and Metallurgical Engineering 


By C. L. WILSON 
Dean of Missouri School of Mines 


At the turn of the century the education 
of the mining engineer was considered to 
have reached its highest level when the 
student went to the Bergakademie in 
Freiberg, Germany, the Royal School of 
Mines in London, or L’Ecole des Mines in 
Paris. The School of Mines of Columbia 
University was the first division of a uni- 
versity in the United States established 
specifically as a School of Mines. It was 
officially opened on November 15, 1864. 
Other Schools of Mines were established in 
Missouri, Colorado, Michigan, South Da- 
kota, Montana, and New Mexico on sepa- 
rate campuses. Mining Engineering cur- 
ricula and the B.S. degree in Mining 
Enginering were offered at numerous uni- 
versities throughout the country during 
the latter quarter of the 19th century and 
the first part of the 20th century. At mid- 
century the trend has changed and now 
students from many countries come to the 
United States for instruction in mining. 
Universities in Canada, too, offer instruc- 
tion in mining which is as excellent as that 
of the United States or any other country. 

Previous to 1920 curricula in Mining 
Engineering covered the entire field of 
what is known today as the mineral in- 
dustries. A student graduating in Mining 
Engineering would just about as com- 
monly go to a smelter as to a mine. His 
work in mining would include geological 
exploration as well as mining exploitation. 
At a smelter he might start as an analyti- 
cal chemist or assayer and then advance 
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to either smelting or concentrating opers- 
tions. His curriculum in Mining Ep 
gineering had prepared him more or les 
adequately for any of these fields of work. 
The mining engineer, because of the prob- 
ability of going to remote sections of this 
country and to many foreign countries, 
had to have some knowledge of surveying 
and Civil Engineering, Mechanical En 
gineering, especially steam power, and 
some Electrical Engineering as well a 
Chemistry, Mineralogy and Geology. 
Good Mining Engineering curricula, even 
before the beginning of the century, cor- 
tained courses in Mechanics, Hydraulics, 
Thermodynamics, and Steam Power 
Fundamental courses such as Mathematics, 
Physies, Chemistry and Drawing wer 
taught in the first two years. 

While the Mining Engineering currie- 
lum, up to about World War I, was con- 
sidered adequate for the smelting or e:- 
tractive metallurgist, the importance of 
physical metallurgy began to grow # 
rapidly following World War I that spe 
cialization was introduced and curricula 
and degrees in Metallurgical Engineering 
were offered in many schools and colleges. 
The primary distinction was that the Min- 
ing Engineering curriculum contained 
more courses in Geology and the Metal- 
lurgical Engineering curriculum mor 
courses in Physics and Chemistry. The 
growth of the petroleum industry resulted 
in curricula in Petroleum Engineering ané 
the importance of the geologist brought 
about curricula in Geological Engineering. 
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With the depletion of high grade ores, 
the art of mineral dressing became a 
necessity and while mineral dressing is 
rarely a separate curriculum in our col- 
leges today, it is a respected option or 
branch of Metallurgical Engineering. 
(ne more field should be mentioned and 
that is Ceramics or Ceramic Engineering 
which is the application of scientific prin- 
ciples to the manufacture of products 
like brick, glass and porcelain from non- 
metallic minerals usually at high tempera- 
tures. Ceramics is one of the oldest arts 
known to man. 


Advances in Technology 


From the preceding evolution it can be 
sen that before 1920 Mining Engineering 
prepared the student, with a remarkable 
degree of success, to apply his education 
to engineering activities in mining, metal- 
lurgy, geology, mineral dressing and 
ceramics. In the last quarter century new 
discoveries and applications of fundamen- 
tal sciences have resulted in miraculous ad- 
vances in technology and these advances, 
together with the pressure of competition 
requiring low cost production, have com- 
pelled industry to seek engineers with 
more specialized training. While mineral 
industries today generally require the 
services of mechanical engineers, electrical 
engineers, and civil (structural) engineers 
in their fundamental operations, they need 
engineers who are trained in specialized 
areas of what now is frequently given the 
comprehensive appellation mineral engi- 
neering. 

The mining engineer today deals pri- 
marily with the selection and design of 
mining methods and the proper equipment 
for mining exploitation. His work de- 
mands a knowledge of structural geology 
and map interpretation. He must be ac- 
quainted with the principles of prospect- 
ing and mine development. Succesful un- 
derground mine development requires 
ventilation and atmospheric control as 
well as blasting, timbering, transportation 
and hoisting. Operations will not be suc- 
cessful unless principles of cost evaluation 
and management are correctly applied. 
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Metallurgical Engineering deals funda- 
mentally with: the extraction of metals 
from their ores and shaping them for 
utilization. This field itself has become 
highly specialized although fortunately 
not with separate academic degrees or 
even options. The curicula however are 
arranged with electives so that the stu- 
dent may specialize in mineral dressing, 
extractive metallurgy, or physical metal- 
lurgy. Mineral dressing deals with the 
mechanical separation and concentration 
of the valuable minerals from those not 
presently desired. One important type of 
mineral dressing known as flotation has 
made such intelligent application of the 
principals of physical, organic and colloid 
chemistry that good curricula now contain 
courses in all of these fundamental sub- 
jects. Extractive metallurgy deals mainly 
with smelting or leaching and these opera- 
tions require fundamental courses in 
chemical thermodynamics and electro- 
chemistry. Physical metallurgy is a study 
of the structure and constitution of metals 
and alloys and their relation to their 
physical, chemical and mechanical proper- 
ties. One of the most important fields of 
knowledge needed in this branch is the 
physies of the solid state. Because metals 
are relatively simple in their atomie strue- 
ture, physical metallurgy has contributed 
much toward the knowledge of the physics 
of the solid state. Courses in x-ray analy- 
sis are becoming essential. The electron 
microscope and the x-ray spectrograph 
equipped even with Geiger counter are 
tools which illustrate how physical metal- 
lurgy is dependent upon basic modern 
science. 

Petroleum engineering has likewise 
been subdivided into two distinct fields— 
petroleum production and petroleum re- 
fining. Petroleum refining is essentially 
a specialized field of chemical engineering. 
Petroleum production differs from mining 
engineering in that the end product is a 
liquid or gas instead of a solid and there- 
fore quite different exploration and ex- 
ploitation methods are required. The 
geology used in Petroleum Engineering 
must include not only structural geology 


g q 
or less 
work, 
 prob- 
of this 
ntries, 
veying 
ing 
and 
rell as 
ology. 
ly evel 
7, 
aulics, 
ower. 
natics, 
tis 
rricu- = 
S 
or 
ce of = 
80 
spe 
ricul 
ll 
pained 
Metal- 
more 
sulted 
ought 
ering. 
1983 ; 


314 DEMANDS—MINING AND METALLURGICAL ENGINEERING 


and stratigraphy but also paleontology 
and even micropaleontology. The science 
of geophysics finds widespread application 
in prospecting for oil and training in 
geophysics is becoming a requirement in 
Petroleum Engineering curricula. All of 
the above curricula are offspring of the 
original curriculum in Mining Engineer- 
ing. The above curricula, where accred- 
ited by ECPD, may be assumed to con- 
form to at least the minimum qualitative 
and quantitative criteria set forth by 
ECPD. They prepare engineers for the 
mineral industry which, like agriculture, 
is a basic industry upon which our present 
civilization is founded. 


Demands Becoming Greater 


The demands upon the mineral industry 
will become greater in the next half cen- 
tury than ever before. Mineral deposits, 
unlike agricultural products, cannot be re- 
planted and it is logical to assume that 
they eventually will be depleted. Substi- 
tutes for materials now commonly used 
must be found. We can here express our 
confidence in the resourcefulness of youth. 
For example, my grandfather was con- 
stantly concerned about the reckless cut- 
ting down of hickory trees. Although a 
successful business man in his day, he 
could not imagine a satisfactory sub- 
stitute for hickory in the manufacture 
of wagon wheels. Another example is 
found in the extended use of bromine. 
For many years the principal and ade- 
quate source of bromine was the brine 
wells of Michigan. When motorists began 
to demand high test gasoline in larger and 
larger quantities, the brine wells of Michi- 
gan could not supply enough bromine for 
the manufacture of all the tetraethyl lead 
required. No other source of bromine ap- 
peared available except ocean water. To- 
day engineers are literally mining the 
ocean for its bromine. Our engineering 
curricula must continue to inculeate in our 
students this spirit of experimentation and 
discovery. 

Most of the mineral deposits outcrop- 
ping on the surface have been discovered 


by that historical character the prospector 
on his burro. Today the geologists mug 
explore the earth’s crusts to greater 
depths. Such exploration will requir 


. more and more use of complicated scien. 


tifie apparatus whose utilization will de 
mand an understanding of modern phys 
ies. Geology, formerly a descriptive ani 
qualitative study, must now become quan. 
titative to an advanced degree. Methods 
of mining to greater depths will demand 
engineering skill far beyond that employed 
in present day methods. Metallurgical 
Engineering must cope with the problen 
of treating lower grade ores and of e. 
tracting such more common metals 4; 
titanium and zirconium from their mip 
erals and aluminum from clay. In ad. 
dition of course we must reconcile om- 
selves to less wasteful and more intell- 
gent use of metals and materials whic 
are now common and we must insure more 
efficient secondary recovery after their us 
has been completed. 


Firm Foundations in Fundamentals 
Necessary 


Contemporary demands on curricula in 
mining and metallurgical engineering 
place upon us the vital responsibility to 
make it possible for the engineer who 
graduates today to meet these changin 
and complex problems twenty-five or mort 
years from today. These demands en- 
phasize the necessity of building firm 
foundations in the students’ knowledge of 
fundamental scientifie and engineerig 
courses. They require a lessening of em- 
phasis upon courses which are largely de 
seriptive in nature. Courses in minim 
methods, smelting methods, other metal 
lurgical and mineral dressing operations 
and ceramic processes must of necessity 
contain some descriptions of current pro 
cedures but these must be reduced to 8 
minimum and more emphasis must be 
placed upon design, application and ex 
perimentation. Such contemporary de 
mands are not difficult to meet because 
the principal requirements are not college 
buildings, laboratories and new and & 
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nsive equipment although of course ade- 
quate physical plant will always be neces- 
sry in modern engineering colleges. The 
principal requirement is the teacher him- 
wf who can skillfully guide the student 
toward that only kind of successful educa- 
tion which is self education. The teacher 
must guide the student to sources of 
inowledge and then inspire him with con- 
fdence and enthusiasm. Attendance at 


meetings of engineering and _ scientific 
societies, and particularly at meetings of 
the American Society for Engineering 
Edueation, will provide the teacher him- 
self with good guidance. By affiliation 
and active participation in local, sectional, 
and annual meetings the teacher will make 
it possible for ASEE to help them meet 
the contemporary demands on engineering 
curricula. 


Learning or Teaching Aids? 


In the September issue of the Journal of Engineering Education the 
Committee on Teaching Aids issued a last call for devices to be submitted 
for review and possible inclusion in the fortheoming CATALOGUE OF 
TEACHING AIDS. A similar appeal has been made in the past to 
industry through important technical periodicals. 

The material submitted to the Committee as a result of these pleas in- 
dicates that a wealth of high caliber devices and ideas are available from 
engineering college teaching staffs. It has also led to the conclusion that 
such devices can be classified and defined as follows: 


1. LEARNING AID—A device that creates within the student a desire 
to recognize or pose a problem and which further enables him to 
understand the fundamentals underlying the solution. 

2. TEACHING AID—A device that aids or effeets the explanation of 
rather narrow areas of factual knowledge. The Committee is re- 
viewing both types. 


It has been made painfully clear to the reviewing groups in civil, elee- 
trical, mechanical, mechanics and mathematics that the colleges are the most 
fertile source of LEARNING AIDS. Unfortunately, engineering teachers 
appear to be extremely modest in offering devices for consideration by the 
reviewing committees. It is regretable that a personal contact cannot be 
made for all such devices but the committee must rely on the help of all 
ASEE members in ferretting out this material. The deadline is March 1. 
May we have your continued help? 


Cart W. Chairman 
ASEE Committee on Teaching Aids 
Northwestern Technological Institute 
Evanston, Illinois 
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Orientation and Development of 
Junior Engineers* 


By JOHN F. GORDON 
Vice-President of General Motors Corporation 


I am honored that your societies have 
invited me to come here tonight to speak 
upon the subject “Orientation and De- 
velopment of Junior Engineers.” With 
your permission, I would like to deviate 
slightly at times with some remarks of a 
more general nature because I feel that 
you may be more interested in objectives 
than in methods. 

In General Motors, we regard engineer- 
ing as a career of unparalleled opportun- 
ity for the young man leaving a technical 
college. It is a career of challenging as- 
signments, of interesting problems, of 
pleasant working conditions. There is 
really no limitation on progress or finan- 
cial compensation as evidenced by the fact 
that the Chairman of the Board of Diree- 
tors, the President and about half of the 
Vice-Presidents also started their careers 
as engineers. They have progressed 
through the organization as Civil, Electri- 
cal or Mechanical Engineers into their 
present executive positions. Moving a 
little lower on the scale of corporation 
authority shows a remarkably high per- 
centage of engineers in positions of great 
responsibility in the divisions as general 
managers, works managers, chief engi- 
neers, and plant managers. These facts 
assume even greater significance when it 
is realized that graduate engineers repre- 
sent less than two percent of the employ- 
ees and all of our men classified as en- 


* Presented before the Engineers’ Council 
for Professional Development in Chicago on 
Friday, September 5, 1952, in connection 
with the Centennial of Engineering. 
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gineering employees do not add up to 
five percent of the total. 

There is no specific procedure in pr 
motion which makes it particularly easy 
for the engineer to achieve such status, 
On the contrary, the promotion into im 
portant executive positions of engineering 
personnel is considered one of the major 
reasons contributing to the phenomenl 
growth of General Motors during the past 
twenty-five years, when product sales have 
been multiplied over seven times, net in- 
come increased three times and employes 
increased from 130,000 to 469,000. 

We believe the results achieved in th 
corporation emphasize beyond any words 
that I might say tonight how importantly 
the various types of engineering scient 
have contributed in men and products to 
the growth of one of the nation’s great 
business enterprises. 

We approach the future with confidene 
that the same form of progress will co 
tinue on an accelerated basis because the 
percentage of engineering personnel to 
other employees should continue to i 
crease and show a correspondingly greatet 
contribution to our corporate succes 
With this psychology in mind, it is only 
natural that we approach the employmett 
and development of junior engineers with 
a complete realization of their potential 
worth to our future programs, evél 
though we know that the true value d 
their training may require ten to twenty 
years for development into full signif 
cance. Today we hear a great deal abou 
the shortage of engineers, and every effort 
is being made to attract graduates to it 
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jstrial employment. At the same time, 
mech is being done to stimulate interest 
nthe study of engineering among a larger 
wmber of high school students. Indus- 
tially, we are redoubling our efforts to 
nike better use of experienced engineers 
their full abilities by effectively using 
te engineers who are available and by 
ling the more routine type of technical 
ysitions with people having a limited 
Jiuckground of training. 

We know that a fair sized percentage 
if those who start the study of engineer- 
ig do not finish. Some drop out for 
inancial reasons; some are attracted by 
jtbs offered to them before they graduate 
ad some find they do not have sufficient 
terest or the necessary ability to con- 
ime this training. Some of these change 
their courses to other fields, such as 
hsiness administration. I do not believe 
veshould worry about this as a by-prod- 
ut of efforts to attract more high school 
maduates into the study of engineering, 
eause a good percentage of such stu- 
ints will have gone far enough in their 
tudies to learn the fundamentals of the 
agineering approach to problems and 
vill find employment in which they can 
mike valuable contributions. From a 
lng range standpoint we need graduate 
agineers who can handle the problems 
of product design and development but 
ve also need those who can apply the 
eigineering approach to the problems of 
production, business administration, sales 
id human relations, even though they 
nay not be graduate engineers. 


Employment of Engineering Graduates 


While I am talking about the present 
shortage of engineering talent, I think 
it is desirable to explain our method of 
determining the number of college gradu- 
ites we need to employ each year. This 
simportant in its effect on our program 
of development for these men after they 
tach employee status inasmuch as we 
desire neither too many nor too few in 
the organization. Too many can easily 
rsult in injustice to the employees pro- 
motion rate; too few can only result in 
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inadequate rate of progress for the com- 
pany. Each separate division and cor- 
poration staff activity is requested to 
analyze its fields of work and the demon- 
strated educational requirements for suc- 
cess in those fields in order to determine 
the educational courses from which gradu- 
ates should be recruited. The field of 
engineering education comprised 86% of 
the group requested for recruitment in 
1952. Consideration is also given to such 
other factors as retirements, normal turn- 
over, and possible growth or expansion of 
the organization in arriving at the prob- 
able number of future opportunities in 
the various departments of the business. 
Also taken into account are such factors 
as the number of our own General 
Motors Institute students in training, 
those available for promotion from other 
non-collegiate personnel, and the average 
number of graduates who drop out during 
their first few years of employment. 
From the study of these statistical analy- 
ses, each division determines the number 
of new graduates to be employed. As a 
general guide it is suggested that each 
unit employ at least one graduate per 
year for each one thousand employees. 

A similar approach is used in the de- 
termination of the number of General 
Motors Institute students to be sponsored 
by each division or staff group. In this 
instance the sponsoring unit must not only 
take into account a possible loss in grad- 
uates during their first years of employ- 
ment after graduation but also some loss 
in students during the four or five years 
of collegiate training prior to gradua- 
tion. 

The Institute became a part of General 
Motors in 1924 and is now the focal point 
of our training activities for the entire 
corporation. The most important seg- 
ments of its activities are the cooperative 
collegiate programs in mechanical en- 
gineering, industrial engineering and 
business administration. These programs 
were established because it was felt that 
a portion of the engineering talent 
needed by the corporation could be found 
among our own employees and effectively 
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trained in our own operations—particu- 
larly in the fields of automotive design 
and manufacturing. We have evolved a 
balanced program of training at the col- 
legiate level within the organization and 
recruitment of graduates from other col- 
leges whereby we capitalize to the maxi- 
mum on our internal “know-how” but 
maintain full access to the variety of 
viewpoints and educational backgrounds 
developed at other colleges across the 
land. We feel justified in claiming that 
the program results in an industrial team 
of unusual strength and ability in both 
theory and practice. 

For example, in arriving at its quota of 
Institute students for its engineering de- 
partment in 1950-51, a typical division 
of General Motors, made the following 
analysis: 


Needs: 


Number of exempt personnel in the de- 

Number of yearly losses plus number 
needed for expansion.............. 3 

Number of new graduates needed each 


Sources: 
Number to be promoted from non- 
Number to be recruited from colleges.. 2 
Number of G.M. Institute graduates 


After adjusting for a possible student 
and graduate loss it was estimated that 
the number of G.M.I. students would 
be two per year. A similar analysis was 
made for each of the other departments 
and the division arrived at a figure of 14 
Institute students in engineering and 
business administration needed each year 
in addition to 8 graduates from other 
colleges. 

We believe this is a factual and realistic 
approach to the troublesome problem of 
arriving at the number of graduates 
needed in our industry. It gives primary 
emphasis to the places where there are 
opportunities. It reduces over-recruit- 
ment. It is fair to employer and em- 


ployee alike. 
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You may be interested in the following 
comparison between the number of Gen. 
eral Motors Institute and other engineer. 
ing graduates employed during the last 


- four years: 
Year GMI 
1948 242 171 
1949 350 282 
1950 301 275 
1951 200 339 
4 year totals 1093 1067 


You will note that we have averagel 
something over 500 new graduate hires 
per year for these four years with » 
many as 632 entering our organization in 
a single year. Each of those men was 
employed with full expectation that the 
opportunity for a career awaited him in 
the corporation, if he could demonstrate 
the ability to justify that career. The 
integration of such a group would hea 
major problem if it were attempted ona 
centralized basis, but it is not accon- 
plished that way. With the decentraliza- 
tion of operations which is the keystone 
of our management policy, the orientation 
and development program is in the hands 
of divisional management at Chevrolet or 
Cadillae, at Electromotive or Delco-Rem, 
or one of the many other divisions doing 
business under the General Motors bar- 
ner. As is true in all other phases of ow 
business, however, the individual division 
expect and receive direction and advite 
from the central office staff, executives 
and the Personnel Policy Committee of 
the corporation to assist them in ther 
program with college graduates. This 
advice is not based on the premise that 
college graduates should be established & 
a separate group nor given preferentidl 
treatment. Like all other employees, it i 
the graduate’s responsibility to develop 
himself, prove his worth and show what 
ever potential he has for greater respons: 
bility. 


Emphasize Need for Competent 
Engineering 
In General Motors we recognize thtt 
the operating success of the corporatio 
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depends primarily upon a continuous pro- 

of development and improvement 
in the major elements of facilities, prod- 
ucts, and personnel. It goes without say- 
ing that improvements in our facilities 
and products require an extensive pro- 
gram of research and development under 
the guidance of engineers and scientists. 
Each change in plant layout, each im- 
provement in manufacturing methods, 
each revision in equipment involves en- 
gineering problems. Almost every phase 
of the business except sales and legal 
guidance emphasizes the need for compe- 
tent engineering. 

We also recognize that the young engi- 
neers we employ come to us with a good 
fundamental understanding of engineer- 
ing theory and some background in its 
application. In a sense they are the 
partially processed personnel material out 
of which will come many of our ranking 
engineers and executives of the future. 
Thus it is our responsibility to establish 
procedures which will assist the graduate 
in his introduction to industrial employ- 
ment and at the same time maintain him in 
an environment which will stimulate and 
promote his growth. Provided with these 
helps, it is still required of the individual 
employee that he take the initiative in 
self-development through use of the op- 
portunities that are presented to him. 

In meeting the requirements I have 
outlined, the majority of our operating 
divisions have set up orientation training 
programs for the college graduates on 
their rolls. While these programs are 
tailored in content and length to match 
the situations in different divisions, gen- 
erally they are designed to acquaint the 
new employee with the products and 
practices of the plant, give him a brief 
acquaintaneeship with the work of its 
principal departments, and help him to 
learn what is expected of him in an in- 
dustrial position by observation of the 
work of other engineers in the organiza- 
tion. These programs usually consist of 
4 series of practical work assignments in 
the departments or sections of the Di- 
visions related to the field of work for 
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which the graduate was employed. For 
example, a junior engineer might be given 
brief assignments for observation in man- 
ufacturing, production engineering, ac- 
counting, sales, traffic and purchasing in 
addition to his major work assignments 
in product design and development. This 
gives him a limited amount of information 
about the business, but primarily helps 
him to understand the interrelation of en- 
gineering activities with other activities 
in the organization. It is also helpful to 
employee and management in proper 
placement of the new man in his first post- 
training work assignment. 


Professional Development Encouraged 


An essential element of all in-plant 
training programs is frequent contact be- 
tween executives of the management 
group and the trainees, as this provides 
the opportunity for our young engineers 
to acquire some of the practical knowledge 
that these older men have accumulated 
during their years in the division. Even 
more important in our opinion—it helps 
the youngster to know that his efforts are 
being recognized, that his capabilities are 
being evaluated, and his professional code 
is being improved by these contacts. We 
try to impress upon the young engineer 
the fact that his technical educational 
opportunities did not end when he re- 
ceived his degree. He is urged to partici- 
pate in the meetings of local technical 
societies, in community affairs and plant 
activities of various kinds, always with 
the objective of his personal and pro- 
fessional development through the medium 
of his own activities. 

Even the most talented group of young 
engineers would be at a loss if we did not 
provide them with the physical facilities 
needed in their professional efforts. We 
are justly proud of the excellent buildings 
and equipment in use by our divisional 
engineering departments. From them 
have come many of the major improve- 
ments of modern transportation, such as 
the high compression engines, the light 
weight two cycle diesel engines, auto- 
matic transmissions, all steel bodies, ethyl 
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gasoline, diesel locomotives and jet en- 
gines. Our research laboratories and 
product proving grounds have been of in- 
valuable assistance to the chemists, metal- 
lurgists and engineers with the ability to 
study and evaluate some of the funda- 
mental factors of combustion, lubrication 
and power development. 

Yet, we are not satisfied. Construction 
work is now in progress, as it has been 
for three years, on a new Technical Center 
on the outskirts of Detroit. When com- 
pleted, it will house staff activities in re- 
search, engineering, styling and process 
development in a group of buildings that 
provide an entirely new concept of in- 
dustrial research to meet tomorrow’s 
needs. Our young engineers are well 
supplied with facilities which will aid 
them in making professional progress, 
and will be even more adequately supplied 
in future years. 

I have spent some time in discussing 
the technical phases of our development 
program for young engineers with full 
knowledge that any orientation program 
aimed only at engineering competence 
would be inadequate. Consequently, I 
would like to direct attention to the “hu- 
man engineering” factors in the same 
program and thus leave with you some of 
the psychology of General Motors in deal- 
ing with its employees. 

It should be obvious that any large 
corporation is an organization of many 
people in which no single individual is 
apt to reach his personal objective with- 
out the voluntary cooperation and assist- 
ance of his associates. Experience has 
demonstrated many times that the degree 
of cooperation is determined by the per- 
sonality factor more than anything else. 
Modern industrial progress depends on 
teamwork to such a degree that the gradu- 
ate must be able to submerge his in- 
dividuality to a considerable extent in 
order to become an effective member of 
that team. As a member of the team, he 
must be capable of making his own con- 
tributions, yet be flexible enough to 
change his own ideas as new thoughts are 
presented to him by other members of 
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the group. Few indeed are the industrial 
positions wherein an engineer can work 
as a “lone wolf.” If he honestly wishes 
to progress, he must be able to adapt him- 
self to the organization in a whole-hearted 
manner. He must learn to work with 
people until his responsibilities increase 
to such an extent that the major require- 
ment is for people to work with him. 


Personality Development 


Much of the executive effort going into 
our development program aims at the goal 
of influencing and correcting personality 
and professional characteristics which, if 
left unchecked, could and probably would 
have an adverse influence on the individu- 
al’s future progress in the organization. 
This is a difficult task but the results 
justify a great deal of effort. 

Actually, we believe that the essential 
components of a successful career in our 
corporation can be reduced to just three 
requirements on the part of the young 
graduate engineer: 


(1) The graduate’s native abilities such 
as health, energy, imagination, in- 
telligence, initiative and compar- 
able characteristics. 

(2) The graduate’s ability to under- 
stand and use the known laws of 
the arts and sciences—as you have 
taught him to do in his formal 
education. 

(3) The graduate’s understanding and 
appreciation for the so-called “un- 
written laws” of the practice of 
engineering by which his own ef- 
forts are integrated into the larger 
field of industrial production. 


Believing as we do regarding the es 
sential components of a successful career, 
our “human engineering orientation” at- 
tempts to assist the development of each 
of these components within the limits of 
our abilities. We recognize our limita- 
tions in seeking much improvement in 
native abilities except as we utilize ex- 
isting qualities to their best advantage. 
However, the requirement of high level 
native ability is sufficiently important that 
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we give it careful consideration in the 
selection of our students at General 
Motors Institute and in the screening 
prior to recruitment of all other college 
graduates. Perhaps I should say that we 
value above average physical and mental 
characteristics in combination with pro- 
fessional ability very highly, and make 
every effort to determine, in advance, that 
our new engineers will have an abundance 
of native ability before they enter the 
corporation as engineering employees. 

With reference to the second require- 
ment for success—the graduate’s ability 
to understand and use the known laws 
of the arts and sciences—we have no 
quarrel with existing formal education in 
technical colleges. The graduates who 
join us each year are well instructed in 
the fundamentals of theory but lack back- 
ground in its application except to a very 
limited extent. This feeling is engendered 
to a large degree by our extensive experi- 
ence in cooperative educational programs 
involving thousands of men in our or- 
ganization. We place a high value on the 
extensive background experience gained 
by cooperative students during their years 
as undergraduates, and would like to sug- 
gest greater efforts on the part of colleges 
to secure comparable opportunities for 
their students through summer employ- 
ment or similar industrial contacts. 

It would be relatively easy to speak at 
great length on the third requirement for 
suecess which covers the unwritten laws 
or the professional code of engineering 
practice and behavior because I am very 
familiar with the subject. It is only in 
the last few years that I have not been 
devoting all of my time to the practice 
of engineering. I mention these years of 
professional experience in order to place 
proper emphasis on this statement—very 
few of the many engineers that I have 
known, failed to progress due to insuf- 
ficient technical ability. Many have been 
found lacking in personality or personal 
characteristics and their lack of develop- 
ment classed as a professional failure. 
The price of these failures is large at any 
time, but it grows greater when the man 
is allowed to move along in the organiza- 
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tion for some time before his shortcomings 
are evident. We try to avoid such mis- 
takes throughout our development pro- 
gram by frequent appraisal of each in- 
dividual in the program by expert 
counseling aimed at correction and by 
continuous association with experienced 
engineers. If all of these methods fail to 
produce the desired results, there is al- 
ways the possibility of transfer into other 
activities of lesser requirements. 

My talk has covered some of the things 
we believe are important in providing 
opportunity for self development to the 
engineers in General Motors. This con- 
cept of an individual “developing himself” 
as opposed to “being developed” by the 
company recognizes that no one is fore- 
ordained to become an executive although 
we strive to achieve that result over a 
period of years. 


Cooperation with College Faculty Sought 


We aspire to a closer relationship and a 
better understanding between college fac- 
ulty members and the men of our industry 
who have responsibility for carrying out 
the program I have just outlined. To 
achieve this result in General Motors 
we are giving added emphasis to our edu- 
cational relations activities with engineer- 
ing colleges. This program provides for 
periodic conferences of technical educa- 
tors with our engineers in order that we 
can become better acquainted and develop 
a more complete understanding of our 
mutual aims. We are preparing to fur- 
nish qualified industrial speakers on en- 
gineering topics and to the use of other 
media for making available engineering 
and manufacturing data which is suitable 
for supplementary use by colleges. We 
are studying ways and means of providing 
some of our products for instructional 
and testing purposes in the schools. We 
are interested in every possible improve- 
ment in our program to make it success- 
ful and practical because we place great 
faith in the ability of these young men to 
assume responsibility for a large part of 
the engineering, industrial and economic 
leadership of tomorrow. 
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Can Engineering Graduates Man a Company? 


By E. G. BAILEY 
Chairman of the Board, Bailey Meter Company 


My answer to the question, “Can en- 
gineering graduates man a company?” is 
yes, because they are now doing it very 
creditably in many cases. The important 
point is: How ean each one of us study 
the many cases at hand and draw some 
helpful conclusions regarding college cur- 
ricula, selection of graduates, training, 
and promotion of engineers for the best 
interests of our industrial economy? 

The success of a company is usually 
measured by its usefulness to mankind, 
its rate of growth, and its earnings. A 
good record in these respects is usually 
the result of team work on the part of 
management to evaluate properly the 
needs in a given field of products or 
services, and to accomplish results through 
invention, development, production meth- 
ods, sales, services, and finance. 

The August 30 issue of Business Week 
gives some interesting data regarding ten 
companies which show a marked contrast 
from the average of industry generally 
over the same period. Eight of these ten 
companies show an average increase in 
invested capital of 42 per cent per year 
from 1929 to 1951, while the invested 
capital of industry generally increased at 
the rate of 2.8 per cent per year over the 
same period. 

The net profits of the eight companies 
averaged 11.2 per cent of invested capital 
in 1929 and 9.6 per cent of the increased 
capital of 1951. Some of these data are 
given in the accompanying table. It 
would be interesting to study the manage- 
ment policies of these companies with 
respect to our topic. 

Statistics alone are sometimes mislead- 
ing. During a depression the earnings 
and growth may be poor even though the 
management is good. Contrariwise, dur- 
ing an inflationary “easy prosperity” like 


the present, very poor management of a 
company may not be evident, even to the 
stockholder. 

Now, let us review some average sta- 
tistical data from the Engineers Joint 
Council survey of 1946 on “Employer 
Practice Regarding Engineering Gradu- 
ates.” In this summary 125 companies, 
with a total of 2,020,000 total employees, 
reported 38,000 engineers employed. This 
is 18 per cent of the total number of 
employees, or one engineer for each 55 
employees. In some industries the en- 
gineers were 6 per cent of all employees 
and in others as low as 0.3 per cent. In 
some groups the engineer executives com- 
prised 50 per cent of all executives of 
the same rank, and in others as low as 13 
per cent with an average of 28 per cent. 
The anticipated increased need of en- 
gineers was 6 per cent per year of the en- 
gineers then employed, or one engineer 
for each 1000 employees. 

From this survey a median of the 14 
companies within the machinery group 
has been selected to represent a typically 
average industrial company. This we 
shall “X-Machine Company,” em- 
ploying a total of 7000 people and hav- 
ing gross sales of about $80,000,000 per 
year. This is a fairly representative fig- 
ure of about $12,000 output per em- 
ployee. 

This company employs 133 engineers, 
28 of whom, which is 21 per cent, are in 
executive and top management positions. 
The total number of executives and upper 
managers is 64, of whom 44 per cent are 
engineers. 

This industry group said they needed 8 
per cent additional engineers per year, OF, 
for “X-Machine Company,” 11 engineer- 
ing graduates each year, or 114 engineers 
per 1000 employees. 
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Data FROM Business Week 
August 30, 1952 
(page 58) 
Invested Capital Net Profits 
Average Increase 
| per Year 
| 
Millions of Dollars Millions of Dollars 
Per Cent 
of 1929 
1929 1951 1929 1951 

Abbott Laboratories 3.6 67.9 2.9 81. 0.6 10.4 
Aluminum, Ltd. 50.2 | 443.5 17.8 | 36 2.4 28.8 
American Cyanamid 41.3 | 274.9] 10.6 | 25. 2.3 34.8 
B. F. Goodrich 162.6 | 239.8 3.5 ys 7.4 34.7 
Humble Oil 216.4 | 916.5] 31.9 15. 32.5 | 109.5 
International Business Machines 33.7 | 318.3] 12.9 | 38. 7.4 27.9 
Minneapolis-Honey well 4.9 80.0 3.4 | 70. 1.4 9.3 
Minnesota Mining 4.8 | 106.6 46 | 96 1.5 9.9 
Monsanto Chemical 12.3 | 263.4] 11.4 |] 93. i 23.5 
Scott Paper 6.7 67.2 2.7} 4). 0.9 10.9 
Total : 536.5 | 2778.1 | 101.8 19. 57.5 | 299.7 
Per cent of invested capital 10.7 10.8 

Total with omission of B. F. Goodrich and 
Humble Oil 157.5 | 1621.8} 66.4 | 42.2 17.6 | 155.5 
Per cent of invested capital 11.2 9.6 


High Percentage of Engineers Desirable 


In my opinion, a company in this kind 
of engineering business should have about 
80 per cent of its executives with engi- 
neering training. The reason for this 
is that an engineering education is emi- 
nently helpful as a background for factual 
approach to the problems encountered in 
industry, based upon engineering proc- 
esses, products, and services. Many com- 
panies do not now have this high per- 
centage of engineering graduates but 
they should gradually build up to a higher 
and more adequate proportion. 

Whether a company is increasing its 
proportion of engineers or continuing on 
anormal basis, it should employ a certain 
number of new graduates each year. I 
mean each and every year whether busi- 
ness is good or bad. One of the mistakes 
which many companies make is to take 
on fewer graduates when times are a 
little slack. This leaves a gap in the 


supply of properly trained men a few 
years later when they will need more 
men than they will then have. For in- 
stance, we all short-changed the engi- 
neering graduates during the depression 
of the thirties, and subsequently we 
needed them badly during World War II. 
In 1949 all of the available engineering 
graduates were not given proper jobs 
and, as a result, a shortage is being ex- 
perienced today. 

Hiring the proper quota of new gradu- 
ates is not enough. They should be en- 
rolled in proper training courses and 
given every opportunity to learn the 
business and develop into positions of re- 
sponsibility and leadership. To help in- 
dustry do a better job in such training 
is the purpose of Mr. Montieth’s activities 
in ECPD during the past few years. 

I will not go into detail regarding the 
training course itself but I would like to 
express some opinions about the problems 
of the later advancement of these trained 
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engineers through the upper echelons of 
the company. 

Engineering graduates, while they have 
received the correct basic engineering 
training, are human beings with differ- 
ences in temperaments and abilities in 
both technical and administrative fields. 
To successfully man a company with en- 
gineers requires considerable development 
of the men over and above what they are 
when they receive their diplomas. 

The usual organization chart is drawn 
to show the line of authority running 
down from the top. It should also be 
looked upon as the path for advancement 
from the’ bottom upward toward the top 
position of president. 

Upon completion of the training course, 
the engineer is usually assigned to a de- 
partment in a particular division and 
then, for a time at least, left to the mercy 
of whomever happens to be his immediate 
boss. 

I think the education department should 
have a continuing interest with some co- 
operative authority to make sure that the 
individual is treated fairly with reason- 
able assurance that his advancement will 
be the greatest of which he is capable. 

At some point in this upward progress, 
each man should become known personally 
to the top management so that he will be 
properly evaluated and given every pos- 
sible chance for deserved promotion in- 
sofar as justified by relative competitive 
abilities. 


Engineers for Top Jobs 


Now a word about engineers for top 
jobs in comparison with men trained in 
the legal, financial, or “business adminis- 
tration” fields. 

The top executives should form a strong 
team, proficient in finance, sales, produc- 
tion, and especially in engineering, re- 
search and development, and invention. 
Each and every one should know the 
product in every detail, and especially 
from the customers’ viewpoint. 

The customer is all-important and a 
full knowledge of his needs and future 
trends should be known not only by the 
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sales department but also by the produe- 
tion and engineering departments, and 
especially by the president. As the prod- 
ucts and services of industry are largely 


within the engineering field, it is best that 


all members of this management team 
should be engineers or men with an en- 
gineering background who have advanced 
on their own initiative into fields of 
finance, sales, and management. 

Some lawyers and bankers have be- 
come very engineering minded and have 
used good judgment in making major 
decisions regarding engineering, research, 
and development problems when they have 
confidence in and give opportunities to 
the engineers in the team to analyze and 
evaluate the problems properly. 

The degree of success of a company 
rests almost solely with the president or 
top executive officer. It is he who seleets 
the vice presidents and top staff and es- 
tablishes the policies and methods for co- 
ordinating the different divisions and de- 
partments. 

Many of the most successful companies, 
large, small, and intermediate in siz, 
have done very well in the training and 
advancement of engineering graduates 
throughout their organizations up to and 
including the presidency. 

Those that have not done so well in this 
respect simply do not grow and prosper. 
They either limp along, or fail, or are 
absorbed by others. When a successful 
company makes some changes that are 
not for the best, it may be several years 
before the mistakes are fully realized, be 
cause a going concern can drift for some 
time upon the reputation and momentum 
of the past. 

Many of us can relate cases where im- 
provements should be made, but it is best 
to study factual data of successful com- 
panies for the benefit of all. The en 
gineering profession should present to the 
top executives of American Industry i: 
lustrative factual data relating to the 
successful use of engineers in such an ef- 
fective manner that all will strive to im- 
prove their present methods for selecting, 
training, and advancing engineering grad- 
uates within their respective companies 
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The steadily increasing demand for 
trained personnel by the military services 
and by the productive economy of the 
country emphasizes the urgency of the 
need for finding effective and equitable 
solutions to the problems of manpower 
utilization which Mr. Brown has identified 
clearly. 

In dealing with these problems, how- 
ever, Our concern with total overall al- 
location of manpower should not blind 
us to the overriding importance of the 
attitudes, concerns and interests of the 
individuals who comprise that total. 

The principle that each of us has an 
obligation to serve our country is cer- 
tainly the fundamental basis of our free 
democracy. Indeed, we need to recognize 
more clearly than we now seem to do that 
we, each of us, can expect to continue to 
enjoy the blessings of liberty only in the 
measure that we accept the commensurate 
and personal responsibility which free- 
dom so surely entails. 

Likewise, there can be no dispute on 
the principle that each person should 
serve where he can serve best, in the light 
of his abilities and limitations, his talents 
and his training and that such service 
should be up to the full potential of his 
capacity. 

Yet in all of these considerations, as we 
give attention to the maximum contribu- 
tion of each individual, we should—in- 
deed we must—recognize the aggregate of 
contributions of all individuals in relation 
to the total needs of the country. Our 
build-up in military strength in which sci- 


*A statement by the Engineering Man- 
Power Commission of Engineers Joint Coun- 
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Manpower Utilization and National Security* 


By ARTHUR 8S. ADAMS 
President, American Council on Education 


ence and engineering play such vital roles 
is assuredly of great importance, but I be- 
lieve we can all agree that it is only a part 
of our total national problem. Of equal 
importance are our efforts to develop 
connections of mutual understanding and 
support with the other nations of the 
world. 

Perhaps our most powerful weapon is 
our effort to provide full access to the 
facts about our way of life rather than to 
ring down an Iron Curtain between our- 
selves and other nations. In this effort 
to promote understanding between other 
nations and ourselves, men and women 
trained in the social sciences and the hu- 
manities have vital and significant parts 
to play. The fact that they have these 
parts to play does not in the least mini- 
mize the essentiality of the contributions 
to be made by engineers and the scientists. 
We need skilled people in all of the disci- 
plines. We must recognize that there is a 
shortage of manpower and womanpower 
for all of these necessary activities. 

In a speech in this city last spring, Mr. 
Robert L. Clark, Director of the Office 
of Human Resources, of the National Se- 
curity Resources Board, made this point 
with particular effectiveness by detailing 
the current scarcities for earth-scientists, 
geologists, geophysicists, meteorologists, 
oceanographers, geographers, soil-conser- 
vationists and agronomists, and then went 
on to make the significant point that while 
“adequate military manpower plus scien- 
tific, technological, and managerial suprem- 
acy will give us maximum military strength, 
it must be borne in mind that military 
force has the ultimate object of achieving 
a change of behavior of an enemy only 
after reasonable means of persuasion have 
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failed.” As he put it “an intelligent view 
of our national security requires that we 
have the same kind of concern with the 
characteristics and behavior of people in 
all parts of the globe that we so obviously 
have with the characteristics and behavior 
of matter.” 

To achieve an understanding knowledge 
of other people requires clearly that we 
have an adequate supply of people who 
are expert in all of the factors of life of 
those people. Certainly we should know 
as much as possible about our principal 
adversary, Russia. Yet in the last four 
years only thirteen Americans have taken 
Ph.D. degrees in Russian language ac- 
cording to the reports of the U. 8S. Office 
of Education. It seems abundantly clear 
to me that in framing our overall man- 
power policy, we must take account not 
only of the obvious needs of technology 
and science but of the equally impressive, 
although not so obvious, needs in other 
areas of knowledge. 

It was on the basis of this sort of thought 
that the present Selective Service policy 
concerning college deferments was based. 
In these days when, as Dorothy Thompson 
has said, “man’s means of communication 
so far outstrips his ability to communi- 
cate” we must take provident action to be 
sure that we have qualified people in as 
great a number as possible in all of the 
departments and subjects of human 
knowledge. We cannot be sure but that 
at some future time, it may be vital to our 
security to have the specialized knowledge 
of some few individuals who like the 
specialists in coral formation in World 
War II were able to do so much to push 
forward the campaign in the Pacific. To 
put it another way, we can never be sure 
that some type of specialized skill, not 
now considered especially important, may 
become critical in meeting a national need. 
Who would have argued in 1929, when 
Dr. E. O. Lawrence started his researches 
with the cyclotron at the University of 
California, that a nuclear scientist would 
be essential to our military defense in 
1952? 
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Concept of the Individual is Important 


In meeting these total needs I believe 
that we are sometimes blinded to the im. 
portance of individual hopes and aspira- 


- tions by the sheer weight of numbers with 


which we have become concerned. We get 
to thinking of people as units with yo. 
eational tags attached. It is one thing 
to talk about the need for twenty, thirty 
or forty thousand engineers; it is quite 
another to think about one young ma 
who wants to become an engineer. I fed 
that we must constantly keep in mind that 
we are dealing with individual people and 
that what they want to do in order to 
make their contribution is important. 
As a person trained in engineering and 
also as one who has participated in both 
World Wars I and II, I cannot subscribe 
to the notion that a plan for compulsory 
exemption from service for any group is 
in the national interest. In my opinion, it 
is not even in the interest of that group 
no matter how important the services of 
those who form the group may be toward 
meeting our total need. For example, to 
refuse enrollment in the Reserve Officers 
Training Corps of scientific and engineer- 
ing students would seem to me to be an 
invasion of the individual’s freedom of 
action as a citizen. Now at the same 
time, I would hasten to say that if such an 
individual did enroll in the R.O.T.C. and 
subsequently entered upon active duty 
it would be only common sense for the 
military service of which he was a part 
to do its utmost to make full use of his 
special talents in assigning him to duty in 
which those talents could be fully used. 
One further item on the R.O.T.C. to 
which Mr. Brown alluded. Both the Army 
and the Air Force are undertaking during 
the coming year experimental curriculum 
revisions by which branch and special des- 
ignations for various components in the 
R.O.T.C. will be abandoned in favor of & 
general curriculum. Some of those e& 
pecially interested in our current en- 
gineering shortage have expressed concert 
that this move will militate against the 
most effective assignment of these young 
men when they graduate insofar as utiliz- 
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ing their special training is concerned. 
In my opinion, this concern is not justi- 
fed. I am informed by responsible of- 
ficials of the Department of Defense that 
it is precisely to make better use of the 
individual’s professional training that the 
change is being made. 

In many of our institutions we have had 
wits of the R.O.T.C. in, let us say, field 
artillery, coast artillery, infantry or other 
branches which offered the only opportu- 
nities for the enrollment of engineering 
students in the R.O.T.C. Once commis- 
sioned in a particular branch, a young 
R.0.T.C. officer found it difficult to trans- 
fer to a branch of the service to which his 
professional training was more germane. 
In the new plan each graduate of the 
R.0.T.C. will have an opportunity to in- 
dicate a preference for that branch of the 
service which he desires and for which he 
is best qualified. Moreover, it is my un- 
derstanding that careful procedures are in 
prospect by which his indication of his 
preference will be reviewed by those com- 
petent to appraise his professional qualifi- 
cations. It would therefore appear that 
the move of the Army and the Air Force 
to a general curriculum is a move in the 
direction of the better utilization of this 
individual’s strength which I think we will 
all agree will lessen our present concerns 
with waste of engineering talent in the 
military service. 


Supply of Engineering Graduates 


It is interesting to me, and I hope it is 
to you, that on December 30, 1947, I par- 
ticipated in a symposium in this city at 
the annual meeting of the American <As- 
sociation for the Advancement of Science 
which had for its subject “Insuring Ade- 
quate Scientific Personnel.” At that 
meeting it was reported by others that 
there was likely to be an over-supply of 
engineers by 1950 with certain engineer- 
ing specialities having a much greater 
over-supply than others. It was further 
reported that the immediate attempt to 
train more scientists might do more harm 
than good because in the long run there 
isa danger of shortage of high quality 
scientists because of the then current 
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over-crowded conditions in colleges and 
universities. 

In my remarks at that symposium I 
offered an exactly contrary opinion. It 
seemed to me then as it does to me now 
that while it may be theoretically desir- 
able from the standpoint of utilization of 
manpower to have the number of jobs 
exactly match the number of people 
trained for them, I considered it fortunate 
that changing conditions make precise 
planning in this area impossible. I see 
grave limitations in an education so re- 
stricted in outlook that it would provide 
adequate basis for only one type of oc- 
cupation. “It seems to me axiomatic that 
education to be worthy of the name must 
do much more than to fit a person for a 
particular vocational slot in the social 
system. Our objective should be to de- 
termine and then to develop to the fullest 
possible extent the capacity and aptitudes 
of individual students. Unless the indi- 
vidual has greater resources than those 
demanded by any specific job he may 
undertake he lacks that adaptability to 
changing circumstances which is not 
merely the hallmark of the educated man 
but the margin of flexibility which permits 
our democratic society to progress.” 


Engineers Play Vital Role in Our Society 


Today we know that the predictions of 
December 30, 1947 about an over-supply 
of engineers were incorrect. We do need 
more engineers and we need good engi- 
neers. The Engineering Manpower Com- 
mission is to be commended for its efforts 
to attract into the engineering profession 
young men and women qualified to profit 
from this type of education. This is in- 
deed an important matter which is con- 
tributing with notable significance to a 
better appreciation by the American 
people of the vital role that engineers 
have in our society. In order that this 
appreciation may develop into a true 
public understanding there must be con- 
fidence that the case for engineering takes 
into account our total national needs to- 
gether with full recognition of the im- 
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Manpower Utilization and National Security 


A Statement by the Engineering Manpower Commission of 
Engineers Joint Council 


* 


By CAREY H. BROWN 
Chairman, EJC Engineering Manpower Commission. Member ASME 


Every citizen shares the universal obli- 
gation to serve his country. The type of 
service he can best render depends upon 
his abilities and limitations, his talents and 
training. For the best interests of the na- 
tion, each person should serve where he 
ean serve best and up to the limit of his 
abilities and capacity. This concept de- 
mands service, not only in uniform, but 
also in those activities that must be main- 
tained to support the national economy. 
Such activities include agriculture, de- 
fense, and other essential production, 
transportation, communications, medicine, 
education, government, and others, re- 
quired in the national health, safety, and 
interest. 

Today our nation faces an indefinite pe- 
riod of partial mobilization. In addition 
to a shortage of manpower within the age 
brackets considered suitable for military 
service, the mobilization is further com- 
plicated by a dearth of technical and sci- 
entific manpower to satisfy the needs of 
the military forces and of other essential 
activities. Because of the low birth rate 
during the depression years of the 1930’s, 
we are faced with a decreasing number of 
young men reaching age 18 each year. 
This decrease will continue through 1953 
and the trend will not be reversed until 
1956. 

During frontier days all citizens ac- 
cepted the necessity of bearing arms to de- 


* Presented at the Conrad Hilton Hotel, 
Chicago, Illinois, September 7, 1952, in con- 
nection with the Centennial of Engineering. 
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fend their homes. Generally the periods 
of defensive action were of relatively 
short duration and the action was local in 
character. The call to arms caused little 
interruption of the essential production 
needs of the community. 

Today the situation is different. It can- 
not be met with the response or philos- 
ophy of frontier days. Our essential 
needs are more complicated and diverse, 
largely because of the change from an 
agricultural to an industrial economy and 
of the higher standard of living which is 
the product of industrial development. 
Requirements for defense are likewise far 
more complicated and diverse. The scene 
of action is no longer local. The weapons 
and equipment of the modern fighting man 
are complex. The development and pro- 
duction of better weapons and equipment 
requires a higher and higher level of engi- 
neering and scientific skills, especially in 
research and development activities. 

We are now far more dependent in- 
dividually upon the productive efforts of 
others than were our forebears. We must 
provide manpower to support the civil 
economy as well as the military effort. In- 
terruption, or serious reduction, of indus- 
trial activities because of a policy which 
would remove an essential group there 
from to render extended service in uni- 
form, may have grave consequences. It 
could easily seriously reduce the develop- 
ment and production of the very equip- 
ment needed most by our military forces. 

Security of this country is not a ques- 
tion of uniformed manpower alone. It 
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is equally a question of ability to produce 
goods and equipment, not only for the 
military forces, but also for that part of 
the civilian economy which is essential to 
our continued existence. Our potential 
enemies greatly outnumber us on a man- 
for-man basis. Study shows that wars are 
not won by sheer superiority in the num- 
hers of fighting men, or by prewar mili- 
tary training or service alone. They are 
won through superior equipment and 
productive capacity. 

Germany and Japan provide excellent 
examples of the effectiveness of superior 
equipment over preponderance of man- 
power. In the beginning of World War 
II and during the invasion of China, both 
countries were successful, mainly because 
of the quality and quantity of their equip- 
ment advantage. True, they had a certain 
manpower advantage too, but when the 
weight of Allied equipment exceeded that 
of Germany and Japan, the fortunes of 
war turned against the latter. From the 
beginning of time, examples may be found 
to illustrate that superior equipment wins 
over mere manpower superiority—David’s 
slingshot, the English long bow at Agin- 
court, and Napoleon’s artillery, to name 
but three. 

Not only must we develop and produce 
superior weapons, but we must maintain 
the sound economy essential to continued 
productive capacity if the man at the 
front is to be effective. These require- 
ments are part of an inseparable whole 
in maintaining the security of our nation. 

With the balance of manpower supply 
in favor of our potential enemies, it is of 
the utmost importance that we make the 
most effective use of what we have. This 
utilization is not merely a problem of fur- 
nishing men in uniform for military serv- 
ice. It also involves a coordinated plan 
for strengthening productive agencies— 
designing and developing equipment to 
continually improve our standards of liv- 
ing and ability to produce; designing and 
developing better equipment for defense. 

Any successful program of defense 
must take into account that the survival 
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of the United States as a free nation will 
depend on superior scientific and engi- 
neering skills to offset the superiority in 
numbers of men which free nations lack. 
In addition to an over-all deficit in num- 
bers for our military forces, we are faced 
with a critical shortage of persons having 
specialized skills and experience, espe- 
cially in the fields of engineering and 
science. A basic consideration is the neces- 
sity for training and developing the spe- 
cialists we need in the future—engineers, 
scientists, diplomats, doctors, farmers, 
professional military personnel. We must 
not repeat the mistakes we made in World 
Wars I and II when training for civil 
pursuits was, to a major extent, suspended 
to meet the emergency of the period. We 
must realize that we now face a situation 
of indefinite continuance, not a brief or 
transient one. 

Should there be all-out war, the require- 
ments of the Armed Forces will be great. 
It may be assumed that every physically 
fit young man is destined to serve in uni- 
form, unless it can be shown by clear and 
convincing evidence that he can serve the 
nation to better advantage in industry, 
agriculture, or some other pursuit which 
vitally affects the national health, safety, 
and interest. 

The policy which we advocate would in- 
volve withholding from the total pool of 
men of military age, presently numbering 
10,000,000 physically fit between the ages 
of 18 and 30, only those of the highest 
technical and professional qualifications, 
and reasonable numbers of trainees to at- 
tain such qualifications. The screening 
procedure will involve selection of the 
very highest order and must be conducted 
with great care if public confidence is to 
be maintained. This policy would require 
the deferment of about 500,000 young 
men, or 5 per cent of the age group in 
question. This 500,000 constitutes a seg- 


ment critical to present and future tech- 
nical superiority. Otherwise, the require- 
ments for technical manpower must be 
met out of the pool of older men, women, 
4F’s, and underage persons, and the flow 
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of younger men into technical fields will 
be interrupted. The young engineer is 
in many eases equally in demand, some- 
times even more than his more experienced 
confrere, for much of the technology now 
critically important is so new that only 
recent students have any training what- 
ever in its application. A belief that the 
technical requirements of industry can be 
met by men generally over military age— 
even if there were enough of them—is 
therefore a fallacy. 


National Manpower Mobilization Policy 


A National Manpower Mobilization 
Policy was promulgated by the President 
on Jan. 17, 1951. This statement enunci- 
ated the principle: “each individual will 
be expected to serve in the capacity in 
which he can contribute most to the total 
mobilization program.” It provided for 
fulfilling manpower requirements not only 
for military purposes but also for the 
maintenance of a strong domestic econ- 
omy, and the provision of materials for 
essential needs, both military and civilian. 
It is a basically sound policy. 

However, it is evident that this policy 
has not been fully followed by the various 
executive branches of the Federal Govern- 
ment as the underlying basis for their 
procedures. In the call-up of reserves, 
and in the disposition of individuals after 
call-up, the military departments seem to 
give first consideration to numbers and to 
availability rather than to qualifications. 
Inadequate weight is given to the role 
of the individual in the essential civilian 
economy in determining whether or not a 
man should be called for military service. 
ROTC graduates are subject to eall in 
substantial disregard of their individual 
qualifications or of their contributions in 
nonmilitary capacities. In the Services, 
the individual’s military duties are pri- 
mary and the utilization of his specialized 
skills is secondary. This permits highly 
inefficient use of uniformed personnel hay- 
ing special skills, even in those technical 
branches of the Service which are, at the 
same time, determinedly recruiting civilian 
engineers and scientists. 
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The Engineering Manpower Commis. 
sion of Engineers Joint Council strongly 
recommends that every effort be made by 
all agencies of industry and government 


‘to follow implicitly the principles deline. 


ated in the National Manpower Mobiliza. 
tion Policy. It recommends further that 
in the development of a program for man- 
power utilization in relation to national 
security, more consideration be given to 
the value of building the potential for 
production of essential equipment for the 
Armed Forces. This is of far more im. 
portance in providing for the successful 
defense of the nation than is the mere 
build-up of numbers of military person- 
nel. In general, it is much simpler to 
procure and train men for military service 
than it is to train men for the expansion 
of industrial capacity. 


Definitions 


In order to clarify the following diseus- 
sion, it is well to outline the meaning or 
significance placed upon terms used to 
designate the various patterns proposed 
for manpower utilization. 

(1) UMT, Universal Military Training 
—a term applied to any of several plans 
for training our physically fit manpower. 
The plan submitted to Congress by the 
National Security Training Commission 
called for the induction of young men at 
age 18 for six months’ training. At the 
end of their period of training they would 
be placed in a reserve component for an 
obligated service in the reserves of 7% 
years. The predominant feature of UMT 
plans is a peroid of military training fol- 
lowed by an obligated period in a reserve 
component. 

(2) UMS, Universal Military Service 
—a term applied to any of several plans 
provided for an obligated period of active 
military service. The basic plan for UMS 
proposed that all physically fit men be 
placed in active service for two years com- 
mencing at age 18. Variations of this 
plan have been suggested to permit the 
period of service to be postponed for 
educational purposes, but only until grad- 
uation or cessation of training. The pre- 
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dominant feature of UMS plans is a pe- 
riod of compulsory service in uniform for 
all physically fit men without regard to 
the occupation, capabilities, or training of 
the individual, or the probability that he 
might best serve the nation elsewhere. 

(3) Selective Service—a term applied 
to the plan established by law for select- 
ing from those who have military service 
liability: (1) those who are to enter mili- 
tary service in accordance with the needs 
of the Armed Forces, and (2) those with 
special skills who are to continue to serve 
in the essential economy including defense 
industry. The predominant feature of 
Selective Service is the selection of man- 
power for service in accordance with both 
need and skill. 


Universal Military Training 


Most informed persons agree that for 
many years to come, the United States 
and its allies must maintain a substantial 
degree of preparedness. Some venture 
the opinion that preparedness must con- 
tinue at approximately the present level 
for a period of twenty years; other believe 
as long as fifty years. If we continue to 
maintain 3,700,000 men in uniform, on 
the basis of present population distribu- 
tion, about three years’ service will be re- 
quired of each physically fit young man 
either before or after his college or other 
training. 

In an emergency of such long duration 
it seems advisable to establish by law the 
obligation of all persons to train for the 
defense of the nation and to defend it in 
time of emergency. The training phase 
should be universal and should exclude 
only those who are physically unable to 
take any training, military or otherwise. 
It should be so timed as to interfere to a 
minimum degree with the education or 
employment of the young men concerned. 

After training, the trainee will normally 
pass into a reserve from which he will be 
subject to call in event of emergency. 
Governing such recall, there must be a 
system of selection which will either call 
the man for military service or defer him 
in the national interest if his retention in 
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civilian life is essential to the national 
health, safety, and interest. 

In considering the necessity for train- 
ing, we must not lose sight of the fact that 
until recently, we have been relying 
largely upon those who comprised the 
Armed Forces in World War II. This is 
demonstrated by our Korean experience 
when it has been necessary to recall com- 
bat veterans of World War II for the 
build-up of the Armed Forces. The vet- 
eran segment of the reserve is diminish- 
ing every day, because the men and 
women are getting older, are acquiring 
physical disabilities or a dependency sta- 
tus; or other situations tend to make them 
less available for military service. While 
men cannot be trained in substantial num- 
bers while the entire pool is drained for 
immediate service, as at present, we should 
move at the earliest possible moment in 
the direction of training our young men 
and creating a continuing reserve, if the 
nation is to be secure. 

The Engineering Manpower Commis- 
sion of Engineers Joint Council recom- 
mends that a practical plan for Universal 
Military Training be developed and 
enacted into law. Provision should be in- 
cluded to implement the reduction of our 
standing Armed Forces so that the train- 
ing of our young men and the creation of 
a continuing reserve through UMT can 
commence as early as practicable. 


Universal Military Service 


Many plans have been proposed in- 
volving some form of Universal Military 
Service, i.e., service in uniform for all 
in a stipulated age bracket, except for 
those not physically fit. Modifications have 
been proposed to permit the period of 
service to be postponed for students satis- 
factorily pursuing courses of higher edu- 
cation. Other modifications suggest defer- 
ment of apprentices, or the assignment of 
men for compulsory service as civilians 
in military research and development. 
Generally the proposals stress a universal 
obligation to serve in uniform as being 
“democratic,” and as such, essential to the 
American way of life. Actually, service 
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at the highest capability, whether in uni- 
form or out of uniform, would seem to be 
the most desirable goal. 

Should Universal Military Service be 
adopted, there would be a suspension in 
the output of engineering and scientific 
graduates, other than the physically unfit, 
needed to serve in industry, of new agri- 
cultural manpower needed for our econ- 
omy, and of new teachers and educators 
also sorely needed. This suspension would 
last for two or more years under presently 
proposed plans. In view of the current 
shortages in specialized fields, we cannot 
afford suspension for such a period. It 
furthermore seems likely that the inter- 
rupted training represented by military 
service of such length will make the in- 
tegration of these young men into indus- 
try more difficult and thus, in effect, add 
to the period of loss of their services. 

The Engineering Manpower Commis- 
sion of Engineers Joint Council, as has 
been stated, is in favor of a selective sys- 
tem which will co-ordinate the manpower 
needs of the military with the manpower 
requirements of essential industry, includ- 
ing the production of more and better 
equipment for defense. For this reason 
we are opposed to Universal Military 
Service as being prejudicial to national 
security. 


Selective Service 


The Selective Service System as pres- 
ently constituted has been operating not 
only to select people for induction into 
military service but also to select those for 
retention in the essential civilian economy. 

In the fields of medicine and agricul- 
ture, the various local boards and state 
directors of the Selective Service System 
have state and county boards and com- 
mittees to advise them with regard to 
personnel selection in these fields. In the 
ease of medicine, requests for doctors, 
dentists, veterinarians, and allied skills 
are actually submitted to the County 
Medical Boards for filling rather than to 
the Selective Service System. The County 
Medical Boards are in a position to desig- 


nate those doctors who ean best be spared 
to fulfill the requirements of the military 
services. 

In the case of agriculture, state and 
county Agricultural Mobilization Com- 
mittees have been organized under the 
administration of the Department of Agri- 
culture. These committees provide facts 
to assist the local boards and the state 
directors in the Selective Service System 
with respect to classification of registrants 
in this field. 

No provision exists to cover such ad- 
visory service at local and state levels, 
either to the Department of Defense or 
to the Selective Service System, in other 
specialized fields such as engineering, the 
sciences, and education. As a conse- 
quence, many local boards do not have 
sufficient facts to make a wise and just 
selection in the over-all interests of na- 
tional security. The Engineering Man- 
power Commission of Engineers Joint 
Council recommends that the Selective 
Service System be strengthened to provide 
advisory services to the local and state 
boards for such specialized personnel 
through state and county advisory com- 
mittees, composed of representatives of in- 
dustry and the specialized professions. 
These committees will provide advice with 
respect to such personnel comparable to 
that now furnished in the fields of medi- 
cine and agriculture. 


Armed Forces Reserve 


On July 9, 1952, the Armed Forces Re- 
serve Act of 1952 (P.L. 476) became law. 
In addition to providing some uniformity 
in the over-all administration of the re- 
serve components, this act establishes a 
Ready Reserve, a Standby Reserve, and 
a Retired Reserve. The Ready Reserve is 
that portion liable to immediate recall. 
It is limited by the Act to 1,500,000 men, 
including the National Guard. The Stand- 
by Reserve includes all other reservists 
liable to recall but not necessarily imme- 
diately. The Retired Reserve, as its name 
implies, contains those reservists who are 
retired but may be recalled for limited 
duty in the event of war. 
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The Ready Reserve will actually con- 
tain that segment of trained reservists 
and units needed for an immediate mobili- 
zation effort in the event of national emer- 
gency declared by the President, or police 
action such as that in which we are now 
engaged in Korea. Outside of the Na- 
tional Guard and Air National Guard, it 
is most probable that the Ready Reservists 
will be called as individuals to bring the 
cadre of existing service units to full 
mobilization strength. 

The Standby Reserve will contain all 
other reservists except those on the retired 
list. Within the Standby Reserve, how- 
ever, there will be the active organized 
units which will be required in the event 
of total mobilization or war as declared by 
the Congress. The Standby Reserve thus 
will be similar to the Reserve as main- 
tained before the passage of P.L. 476. 

Notwithstanding testimony before the 
Senate Armed Services Committee by the 
Engineering Manpower Commission of 
Engineers Joint Council and others urg- 
ing provisions for the selective recall of 
reservists (which testimony, we thought, 
was well received) the Armed Forces Re- 
serve Act of 1952 was passed without such 
a safeguard. Therefore we feel that it 
does not provide for the best utilization 
of manpower in the national health, 
safety, and interest. 

Section 4(d) of the Universal Military 
Training and Service Act (P.L. 51) pro- 
vides for a total period of liability of 
eight years of active training and service 
in the Armed Forces and in a reserve 
component for all persons below age 26 
who are inducted, enlisted, or appointed 
after June 19, 1951. It established, for 
the first time in our history, a compulsory 
reserve. It is evident that eventually 
practically all of the able-bodied young 
men below age 26, or older, except for 
those making a professional career in mili- 
tary service, will be in a reserve compo- 
nent of the Armed Forces to complete 
their term of liability, and thus subject 
to recall. 

By the time they are recalled to active 
military service, many members of both 
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the Ready and Standby Reserves will have 
acquired specialized skills and experience 
that would make their recall detrimental 
to the total defense effort. These are the 
persons who should be identified by a 
careful classification and selection process 
in order that the needs of defense industry 
and the essential civilian economy will not 
be seriously hampered by their recall to 
active duty. 

Some provision must be included in the 
law, therefore, to conserve reservists hav- 
ing specialized skills and experience when 
their service in a civilian capacity would 
contribute more to the national strength 
and security than their service in uniform. 
Reservists who do not have an obligated 
period of service should be discharged. 
Reservists who have an obligated period 
of service should be transferred to an in- 
active status list from which they would 
not be called or from which their recall 
could be governed by a civilian agency 
or board outside the military departments. 
This civilian governing board should have 
the authority to render final decisions. 
It should be composed of representatives 
of the Department of Defense, various 
other governmental departments, the pro- 
fessional groups involved, and the mili- 
tary departments. 

The civilian governing board would be 
the top board at the national level. In 
order to maintain public confidence and to 
reduce the volume of individual cases 
which would otherwise have to be reviewed 
at the national level, local and/or state 
boards should also be organized. The 
local and state boards should be com- 
posed of representatives of the profes- 
sional groups involved and of the mili- 
tary departments. They should, however, 
remain civilian in character and have au- 
thority to render decisions within the 
framework of criteria established by the 
national board. 

In order to reduce to a minimum the 
problems which would be encountered in 
a full-scale mobilization, there must be 
a continuing appraisal of the classifica- 
tions of reservists to insure to the maxi- 
mum possible extent that those who have 
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specialized skills and experience are prop- 
erly classified before mobilization takes 
place. 

Some provision must also be included 
to insure the continuance of the educa- 
tion and training of specialists needed in 
the future. Students who are pursuing 
professional and scientific courses in the 
colleges should be permitted to complete 
their study before being considered for 
recall to active duty. Many of them will 
be needed by the technical branches of 
the Armed Forces as well as in other es- 
sential activities of the national economy. 

The Engineering Manpower Commis- 
sion of Engineers Joint Council, there- 
fore, recommends that the Armed Forces 
Reserve Act (P.L. 476) be amended ac- 
cordingly. 


ROTC 


Because of impending military service 
there has been a greatly increased enroll- 
ment in ROTC units by students entering 
the colleges. In a large measure this may 
be attributed to the assurance of complet- 
ing their college education without dis- 
turbance and of receipt of commissions 
on graduation. 

In the past when students enrolled in 
the Air or Army ROTC, they had the 
privilege of applying for two years of 
advanced training after completing two 
years of basic training. Students who 
were enrolled in the Naval ROTC, how- 
ever, were obliged to complete four years 
of training. Enrollment in advanced Air 
or Army ROTC courses therefore, until 
this year, has been optional on the part 
of the student. 

With the current operation of Selective 
Service there has been increasing pressure 
exerted by the ROTC officers to have all 
students in the ROTC sign draft defer- 
ment agreements. These draft deferment 
agreements commit the student to the com- 
pletion of four years in ROTC and ac- 
ceptance of a commission, two years’ ac- 
tive service upon graduation, and six 
years’ additional service in a reserve 
component. 

A recent survey made in the engineer- 
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ing colleges revealed that 16 per cent of 
the seniors of the class of 1952 were com- 
missioned as a result of ROTC training 
as compared with 11 per cent of the pre- 
vious year’s graduates. Examination of 
the enrollments in ROTC in the under- 
graduate classes, however, shows that 23 
per cent of the juniors are so enrolled, 45 
per cent of the sophomores, and 55 per 
cent of the freshmen. 

The survey from which these figures 
were obtained was made by the Engineer- 
ing Manpower Commission in May, 1952. 
It covered returns from 174 out of a total 
of 192 engineering colleges in the United 
States. It is evident from this that an in- 
creasing number of engineering graduates 
each year will be committed to a period of 
service sufficiently long to hamper the 
needs of essential industry unless pro- 
vision is made for their selective with- 
drawal from service liability. 

To add to the problem, it has been de- 
cided, beginning this year, to convert 
Army and Air ROTC units to Branch 
General training and to discontinue cur- 
ricula in the technical specialties. Upon 
graduation, assignments will be made to 
the various branches, technical and com- 
bat, in accordance with the requirements 
of those branches, and the training and 
standing of the students. The advocates 
of this change state as a primary advan- 
tage that it trains cadets essentially for 
combat and makes it possible for the 
Army and Air Force to obtain a larger 
percentage of combat officers. 

The Engineering Manpower Commis- 
sion heartily supports the general ROTC 
concept that American colleges and uni- 
versities should be utilized for the purpose 
of training reserve officers, especially 


those needed in the technical branches of- 


the service. We feel, however, that 
proper utilization of graduates having 
special training such as in engineering 
and science, may indicate that officers for 
the technical branches of the service 
should be obtained through the ROTC, 
and combat officers through Officers Can- 
didate Schools. We therefore recommend 
that further study be given to the ROTC 
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program, especially with respect to the 
effects on manpower utilization of the 
trend toward Branch General training. 

We recommend also that new criteria be 
established in choosing students for ROTC 
programs in order to assure a more equita- 
ble distribution between civilian and mili- 
tary needs. The present method channels 
into ROTC units a disproportionate share 
of students capable of and needed for 
graduate training and for other essential 
activities. Realistic quotas should be es- 
tablished in the various military cate- 
gories, and every effort should be made 
to restrict the entrants to accord with 
such quotas and to match their fields of 
specialization. 

Reservists who are ROTC graduates 
should be subject to the same screening, 
classification, and selective recall as has 
previously been recommended for reserv- 
ists in general in the proposed amend- 
ments to the Armed Forces Reserve Act. 

We also recommend that Selective Serv- 
ice regulations be modified to permit stu- 
dents in engineering, science, and other 
critical fields to receive the same assur- 
ance of completing their education as is 
now provided to those enrolled in the 
ROTC units. 


Utilization of Persons Having Specialized 
and Critical Skills 


Concurrently with the universal obliga- 
tion of each man and woman to furnish 
his best service in maintaining the na- 
tional security is an obligation on all agen- 
eies—military and nonmilitary alike—to 
utilize manpower in such manner that the 
most proficient service can be furnished. 
This is especially true with respect to 
those persons possessing critical and spe- 
eialized skills in short supply. 

The present shortage of engineers and 
scientists is serious because of its effect 
on the national economy and on national 
security. If we do not utilize our limited 
manpower effectively, we will lose tech- 
nological superiority over our probable 
enemies. With such loss, the probability 
of a full-scale war with the forces of com- 
munism will become infinitely greater. 
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The Engineering Manpower Commis- 
sion of Engineers Joint Council urges in 
the national interest that the following 
steps be taken: 


(1) Military Utilization 


(a) Establish manpower budgets for 
engineers and scientists in each activity, 
in accordance with actual needs for their 
professional skills and experience. <A 
catalog of requirements is vital as the first 
step toward maximum utilization of the 
total supply. 

(b) Eliminate confusion in the distine- 
tion between a professional engineer and 
a technician by discontinuing references 
in billet designations, military occupa- 
tional specialties, and elsewhere, to the 
word engineer except where the position 
requires an engineering graduate or sci- 
entist. Re-examine those enlisted billets 
which now apparently require an engi- 
neering graduate or scientist to determine 
whether the billet cannot be filled by a 
competent technician. Technicians can 
be trained in a matter of months; the pro- 
fessional engineer or scientist is the prod- 
uct of at least four years of full time 
study coupled with more years of develop- 
ment and experience. 

(c) Recall engineers and scientists to 
active duty only to the extent they can be 
fully used in their specialties. 

(d) Provide for commissioning in their 
specialties all engineering graduates and 
scientists who are inducted through Selec- 
tive Service, or who are enlisted reservists, 
to permit full utilization of their skills. 

(e) Provide for interservice transfers 
of persons having special skills in order 
to provide a wide base of utilization of 
their skills. For example, this would per- 
mit the transfer of aeronautical engineers 
or meteorologists, when needed, from the 
Army to the Air Force or to the Navy. 

(f) Provide for the release from active 
duty of those engineers and scientists not 
needed as such. 


(2) Civilian Utilization (including utiliza- 
tion in government, agriculture, trans- 
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portation, manufacture, and all other 
activities outside of the military). 


(a) Establish manpower budgets simi- 
lar to those recommended for the military. 

(b) Study the duties, and the propor- 
tionate time spent on each duty, of engi- 
neers and scientists, in order to transfer 
to supporting personnel those duties not 
requiring full engineering or scientific 
skills. Many such duties can be per- 
formed equally well, if not better, by tech- 
nicians, clerks, draftsmen, and others. 
Do not hire engineers or scientists for 
positions in which their skills are not 
required. 

(c) Move engineers and scientists from 
positions not requiring professional engi- 
neering or scientific training. 

(d@) Move engineers and scientists to 
positions of maximum responsibility as 
rapidly as possible in accordance with 
need, ability, and experience. 

(e) Do not hold engineers or scientists 
in “intern” or training positions longer 
than necessary to qualify them. 

(f) Maintain salary differentials be- 
tween senior engineers and scientists and 
those newly graduated. Competition for 
new graduates has resulted in unprece- 
dented levels of starting salaries. 


Summary of Recommendations 


In the interest of national security the 
Engineering Manpower Commission of 
Engineers Joint Council recommends 
that : 

(1) All segments of our economy, gov- 
ernmental and non-governmental alike, 
follow implictly the principles delineated 
in the National Manpower Mobilization 
Policy promulgated by the President on 
Jan. 17, 1951, in their procedures and 
programs for manpower mobilization and 
utilization. 

(2) In the development of programs 
and plans for national security more con- 
sideration be given to the value of build- 
ing the productive potential and a coor- 
dination be effected between this and our 
manpower needs. Greater productive fa- 
cilities are of far more importance in pro- 
viding for the successful defense of the 
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nation than is the build-up of military 
forces during times of peace or partial 
mobilization. 

(3) A practical plan for Universal 
Military Training be developed and en- 
acted into law. Provisions should be in- 
cluded to reduce our standing Armed 
Forces as early as practicable so that the 
training of our young men and the crea- 
tion of a continuing reserve through UMT 
can be commenced. 

(4) Plans for Universal Military Serv- 
ice as presently proposed be abandoned 
as unsound and prejudicial to the na- 
tional security. 

(5) The Selective Service System be 
strengthened to provide advisory service 
to local and state boards with respect to 
professional and_ specialized persons. 
Such advisory services should be provided 
by county and state boards, composed of 
representatives of industry and the pro- 
fessions, to furnish competent advice with 
respect to the essentiality in the national 
security of certain civilian services, and 
the specific value of the individual who 
is subject to induction based upon his 
specialized and critical skills. 

(6) Selective Service regulations be 
modified so that college students in engi- 
neering, science, and other critical fields 
may be given the assurance of being able 
to complete their education before being 
inducted, in the same manner as is now 
done for those enrolled in ROTC pro- 
grams. 

(7) The Armed Forces Reserve Act of 
1952 be amended to provide for the crea- 
tion of a Civilian Reserve Governing 
Board, outside of the military depart- 
ments, to establish criteria for, and render 
final decisions with respect to, the classi- 
fication and mobilization assignment of 
reservists having specialized skills and ex- 
perience, and to maintain a continuing 
process of classification of such reservists. 

(8) The Armed Forces Reserve Act of 
1952 be amended to provide for the crea- 
tion of local and state Civilian Reserve 
Boards operating under the Civilian Re- 
serve Governing Board to render deci- 
sions at the local level with respect to the 
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classification, mobilization assignment, and 
delay in recall to active duty of reservists, 
within the framework of the criteria es- 
tablished by the Civilian Reserve Govern- 
ing Board. 

(9) The Armed Forces Reserve Act of 
1952 be amended to provide for the con- 
tinued training of professional and sci- 
entific personnel without interruption. 

(10) The present trend in ROTC units 
toward providing only Branch General 
training and discontinuing technical cur- 
ricula be re-examined in the light of its 
effect on utilization of those with special 
and critical skills. 

(11) New criteria be established for 
choosing students for ROTC programs to 
insure distribution of graduates between 
military and civilian agencies on a basis 
which will better satisfy national needs. 

(12) Realistic quotas be established for 
the various ROTC programs and entrants 
be restricted within these quotas and in ac- 
cordance with needs for their fields of 
specialized training. 

(13) All segments of our economy, gov- 
ernmental and non-governmental alike, 
take specific steps toward full utilization 
of persons possessing critical and spe- 
cialized skills in short supply in the best 
interest of the country as a whole rather 
than in their special interest. To this 
end, it is important that budgets of spe- 
cialized manpower needs be established, 
and that the duties performed by spe- 
cialized persons be thoroughly studied in 
order to reallocate them to less highly 
skilled persons to the maximum possible 
extent. 


Conclusion 


During the period of approximately two 
years of its existence the Engineering 
Manpower Commission of Engineers Joint 
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Council, either on its own or in coopera- 
tion with other agencies, has undertaken 
the following activities: 


(1) Offering assistance to governmen- 
tal bodies and groups responsible for 
making and administering policy relat- 
ing to the conservation and utilization of 
engineers and scientists. 

(2) Providing help and guidance to 
both industry and government on other 
problems relating to the conservation and 
utilization of engineering and scientific 
skills. 

(3) Disseminating information on the 
nature of engineering and the role it 
plays in our economy. 

(4) Striving to prevent future short- 
ages in engineering graduates by coop- 
erating with the Engineers’ Council for 
Professional Development and others in 
encouraging qualified highschool gradu- 
ates to consider the opportunities in engi- 
neering and science. 

(5) Advising governmental agencies 
and the colleges on problems relating to 
the deferment of engineering students 
from military service. 

(6) Advising employers of the condi- 
tions under which deferment of engineers 
and scientists may be secured and of the 
procedure to be followed in such eases. 


In furtherance of this program, we wish 
now to pledge our support of all efforts to 
assure in industry, government, and other 
segments of our economy, the same zeal 
and intelligence in selection, training, and 
utilization of technical manpower that we 
are here urging upon the military estab- 
lishments; for in such measures, in our 
opinion, lies the opportunity for maximum 
contribution of the technical professions 
to national security. 
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The Engineer Becomes a Professional Manager 


* 


By HARRY RUBEY 


Professor and Chairman, Department of Civil Engineering, University of Missouri 


Introduction 


This Centennial is a well deserved 
tribute to the achievements of the engi- 
neer and to his application of science to 
the material welfare of mankind. The 
general public is beginning to realize that 
the engineer’s universally accepted tech- 
nology is the real basis for modern in- 
dustry, high living standards, and national 
security—not the controversial political 
and economic nostrums which are dinned 
into our ears. 

However, too little has been said or is 
generally known of the equally great 
contribution which the engineer has made 
to modern management. Beginning with 
Taylor, Gantt, Emerson, and their associ- 
ates who originated and developed scien- 
tifie management and mass production at 
the turn of the Century, engineers have 
extended their attainments and mastery to 
all phases of management, often at the 
highest levels. 

Today over a third of the management 
of large industry in America is in the 
hands of engineers, over a third of mature 
engineering graduates now find their 
duties largely managerial in nature, and 
most engineers have important contacts 
with management. Management has re- 
cently become a profession into which the 
engineer now has preferred entree. 

May I briefly summarize and document 
some of the evidence on this development 
which is unknown to the general public 
and too little known to engineers and engi- 
neering educators themselves. Even so 
comprehensive a program as that of this 
Centennial gives little attention to the en- 


* Prepared for the Centennial of Engi- 
neering, Chicago, September 4, 1952. 
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gineer’s outstanding contribution to man- 
agement. 


Recent Studies of Engineers 
in Management 


Professor W. L. Warner, well recog- 
nized sociologist of the University of Chi- 
cago says in his recent book, “Social Class 
in America,” “More and more top jobs 
in industry are being filled by men coming 
up from technical engineering schools and 
universities. The route up then is no 
longer through a hierarchy of increasing 
skill as it was two generations ago. The 
prudent mobile man today must prepare 
himself by education. . . . In this age of 
technical wizardry and large scale in- 
dustry, the most prudent man will master 
a field like engineering or business ad- 
ministration to gain a maximum chance at 
promotion to the inner circles of manage- 
ment and planning.” 

Engineers’ Joint Council Report. The 
most comprehensive statistics available on 
the engineering profession are given in a 
report entitled “The Engineering Profes- 
sion in Transition,’ 1947. It shows 34 
per cent of those questioned (38,000 mem- 
bers of six principal national engineering 
societies) doing work which is primarily 
administrative in nature. In another re- 
port the Council states “. . . manage- 
ment is clearly becoming professional in 
funcfion. Engineers, as the most numer- 
ous and influential professional group in 
industry, are exceptionally placed to 
capitalize on this opportunity.” 

Vice-President Walter Evans of West- 
inghouse Electric Company has said: 


“With mass production the engineer 
came into his own. As industry became 
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more complex, the engineer who under- 
stood what was happening joined the 
lawyers and bankers in administrative po- 
sitions, because industry had new prob- 
lems which only the engineer could solve. 

“.. . during the last decade engineers 
have begun crowding the bankers and 
lawyers in this contest for high-level ad- 
ministrative posts. ... 

“A dramatic example of how successful 
the engineer has been is found in a survey 
conducted by Earle B. Norris, dean of the 
School of Engineering at the Virginia 
Polytechnic Institute, which showed that 
one-third of the largest corporations in 
America—50 out of 150—are headed by 
graduate engineers. .. . 

“Tn looking at the results of this survey 
it becomes even more significant when we 
realize that there are 1,600 liberal arts 
and teachers’ colleges compared to 160 
engineering colleges. 

“Among the engineers already distin- 
guishing themselves in such posts are: Cleo 
F, Craig, president of the American Tele- 
phone and Telegraph Company; Benja- 
min F. Fairless, president and chairman 
of the board of United States Steel Corpo- 
ration; Eugene G. Grace, chairman of the 
board of Bethlehem Steel; Charles Erwin 
Wilson, president of General Motors; and 
Crawford H. Greenewalt, president of E. 
I. du Pont.” 

Rensselaer Polytechnic Institute ques- 
tioned 561 executives of large industries 
in 1949 with the following findings: 


1. Ninety per cent see a growing de- 
mand in business and industry for execu- 
tives and managers who have a background 
in engineering. 

2. Approximately thirty-nine per cent 
of the executive and managerial positions 
in the industries represented by respond- 
ents to the survey are now held by gradu- 
ates of colleges of engineering. 

Time Magazine Research Report No. 
1069, May 1950, summarized the answers 
to the questionnaire sent one-sixth of those 
listed in “Who’s Who in Engineering.” 
Seven per cent are corporate presidents, 
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and an additional sixteen per cent are in 
other top executive positions. Thirty-five 
per cent are managers, chief engineers, 
and department heads while forty-two per 
cent are specialists and consultants. 

Sixty-three per cent of these engineers 
checked administration, finance, and man- 
agement as areas in which they have oc- 
cupational responsibilities. 

Because many management engineers 
are not listed in Who’s Who in Engineer- 
ing nor are they members of their national 
professional societies, the percentages of 
engineers engaged in management as re- 
ported by Time and by Engineers’ Joint 
Council are doubtless low. 

The American Society for Engineering 
Education, in a 1951 pamphlet, states, “A 
careful study of the number of engineer- 
ing graduates who hold executive positions 
in industry has shown that engineers have 
from 10 to 20 times the probability of 
attaining executive positions as compared 
with all other college graduates.” 

General Motors, in a broadcast over 
ABC on November 26, 1951, stated in 
part: 


“Tonight, I just want to conclude this as- 
sembly of three broadcasts in this investi- 
gation by pointing out the amazingly wide- 
spread climb of engineering-qualified stu- 
dents to the top, as general executives, in 
American enterprises—in short, the enor- 
mous individual possibilities in this oppor- 
tunity, based on the record. 

“According to a Columbia University 
survey, and I quote, I find that ‘forty per 
cent of industrial management is engineer- 
trained, replacing both the lawyer and the 
banker in top industrial posts.’ 

“Look at some of the top management 
in our country, men with great general 
responsibilities. I think you would be 
amazed to realize how many got their 
training as engineers—thus trained to 
think precisely, trained in human values, 
trained to apply constructive imagination 
and decision. 

“Largely at random, and among di- 
versified and notable American enter- 
prises, I’ve been asking questions: ‘How 


| 
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many of your top executives trained them- 
selves as engineers?’ This is what I 
found: 


“T spoke last week of Bethlehem Steel, 
and the head of that company, who is an 
engineer, graduated from Lehigh. . 

“The president of United States Steel, 
having some 308,000 employees all over 
the world, started as an engineer, a civil 
engineer, graduated from Ohio Northern 
University. There are 13 Presidents of 
the United States Steel Company’s sub- 
sidiary companies who started as engi- 
neers. 

“There are 20 Presidents of associated 
companies in the great Bell Telephone 
System. Of these I find 10 graduated as 
engineers. In the parent A T & T, over 
half the men who are Vice-Presidents 
started as engineers and advanced to the 
broadest duties in the business. 

“Fourteen members on the Board of Di- 
rectors of the Standard Oil Company of 
New Jersey are engineers. The Chair- 
man of the Board in this great worldwide 
enterprise is an engineer, graduated from 
Syracuse University. 

“At least 15 top executives of Ana- 
conda Copper and its major subsidiaries 
are graduate engineers. Over half the 
Vice-Presidents and 90% of the top ex- 
ecutives in the five divisions of Union 
Carbide started up the ladder as engi- 
neers. 

“Nearly half the top officials of the 
General Electric Company started as en- 
gineers. In fact, the Chairman of the 
Board was first graduated as an engineer 
at the University of Wisconsin and stud- 
ied law as well. And, as you may know, 
Mr. C. E. Wilson, lately the nation’s 
mobilization chief, while not a graduate 
engineer, was technically trained at the 
Mechanies’ Institute in New York and, 
among other duties, he advanced through 
G. E.’s Engineering Department. 

“The Chairman of the Board of RCA 
completed special engineering night 


courses at Pratt Institute and 8 of the 
Vice-Presidents got their executive train- 
ing as engineers. 
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“The Chairman of the Board of Di- 
rectors of General Motors is an engineer, 
graduated from M. I. T. The President 
of General Motors is an engineer, gradu- 
ated from Carnegie Institute. One of 
the four Executive Vice-Presidents is an 
engineer, graduated from the University 
of Illinois. Sixteen of the Corporation’s 
Vice-Presidents are engineers. As a mat- 
ter of fact, there are sixteen members of 
the Board of Directors of General Motors 
who are engineers. 

“Now, there’s time to cite only some of 
these findings, but such sample cases as 
I found simply support the over-all find- 
ings of the Columbia University survey, 
namely—and may I repeat—that ‘forty 
per cent of industrial management today 
is engineer-trained, replacing both the 
lawyer and the banker in top industrial 
posts.’ I think there’s news in that.” 

President Gurley of the Sante Fe Lines 
said at the A.R.E.A. meeting last March, 
“No longer can engineers confine their 
activities to design, construction, and 
maintenance. Theirs must be a broader 
outlook. Both management and the engi- 
neers themselves have mistaken concepts 
of where the engineer fits into the picture. 
Engineers should concern themselves more 
with administration. Their logical tech- 
nological reasoning can help improve the 
economical operation of the railroads, 
reduce the damage to property being 
shipped, and develop more revenue-pay- 
ing business now going to competitive 
forms of transportation.” It will be noted 
that President Gurley indicates new ac- 
tivities beyond those traditional to rail- 
road engineering. 

Herbert Hoover even more recently has 
written, in connection with this Centen- 
nial, “In the gigantic field of applied sci- 
ence, the trained engineer is now emerg- 
ing into the executive field. It is said 
that the heads of more than one-half of 
the great productive corporations are 
trained engineers.” 


Conclusion 
So while at this Centennial we honor 
the engineer for his technology, we should 
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honor him equally for his contribution to 
management. 

The data presented earlier in this paper 
prove that an engineering education is a 
good preparation for positions in top 
management, but it does not follow that 
the same large proportion of engineering 
students of today will be among the top 
executives of the next generation. When 
the older top executives were starting 
their careers, they had little competition 
from the graduates of schools of business 
administration. That is not the case 
today. In fact, many of the larger manu- 
facturing companies will freely admit that 


they find business administration gradu- 


ates more interested in, and more easily 
trained for, general management posi- 
tions than are engineering graduates. 

The conditions I have just described 
are so bad that according to the National 
Society of Professional Engineers, two- 
thirds of industrial concerns make no ef- 
fort to tell their engineers of management 
openings. Fortunately, young engineer- 
ing graduates who realize the importance 
to themselves of a knowledge of manage- 
ment principles, and who show their em- 
ployers that they are interested, have at 
least as good an opportunity to enter the 
management side of industry as did the 
engineers of the earlier generation. 

Only a few engineering students can 
afford the time required for the detailed 
and specialized courses in industrial en- 
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gineering curricula, but all engineering 
students can afford the small amount of 
time needed to introduce them to the 
fundamentals of management. This also 
will show them that they should continue 
to study these fundamentals during their 
early years after graduation when man- 
agement problems will surround them, al- 
though in most cases they will not be 
asked to assist in their solution. 

While many engineers will not function 
as managers, yet the higher types of pro- 
fessional engineers must understand and 
cooperate with management. 

A promising movement for our country 
lies in that new profession of manage- 
ment, largely practiced by engineers, 
which is motivated by a drive to make 
man’s work effective rather than by the 
older drives for financial or political 
power. With professional management 
and technology, America’s future is as- 
sured. Other national policies and pro- 
cedures then will trend naturally into de- 
sirable patterns. 

Unless engineers and engineering edu- 
cators seize and answer this call to leader- 
ship, others will grasp and exploit it. 
Then the engineering profession, engi- 
neering education, and industry will have 
missed a great opportunity. As a final 
thought, if more engineering graduates 
become managers, then more support for 
engineering education will be forthcoming. 


5th College-Industry Conference 


THEME .. . Opportunities in Engineering 


Sponsored by the Relations with Industry Division of ASEE and North- 
western University at Northwestern Technological Institute, Saturday, 


January 31, 1953. 
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Minutes of Executive Board Meeting 


A meeting of the Executive Board of 
the American Society for Engineering 
Education was held on Thursday, Novem- 
ber 13, 1952, at the Statler Hotel, Wash- 
ington, D.C. Those present were: W. R. 
Woolrich, President; M. M. Boring, J. H. 
Lampe, E. A. Walker, W. C. White, Vice 
Presidents; C. L. Skelley, Treasurer; A. 
B. Bronwell, Secretary; M. C. Merrill, 
Office Secretary. 

The Secretary reported on activities as 
follows: 


a. An appropriation of $3000 has been 
received from The Engineering Foun- 
dation for the project of the Commit- 
tee on Evaluation of Engineering 
Edueation. An application has been 
made for a like appropriation from 
the Engineers Joint Council. 

b. Letters have been sent to the Presi- 
dents and Deans of Engineering Col- 
leges summarizing the results of 
meetings which Society Officials have 
held with the Army, the Air Force, 
and the American Council on Educa- 
tion relating to the ROTC Programs. 

ce. Letters have been sent to the Deans 
of Engineering Colleges suggesting 
that they urge college graduates to 
carry on personnel interviews and 
make tentative job commitments be- 
fore they enter the Armed Services 
so that they will return to acceptable 
engineering jobs. The purpose of 
this program is to achieve a better 
utilization of technical manpower 
among those who are destined for 
duty in the Armed Forces. 

d. The December and January issues of 
the JOURNAL OF ENGINEERING EDU- 
CATION will be devoted to papers pre- 
sented at the Centennial of Engi- 
neering. 

e. The Society’s application for repre- 
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sentation on the United States Com- 
mission on UNESCO was not ap- 
proved, although favorable consider- 
ation was given. The Chairman of 
the Membership Committee of the 
U. S. Commission has suggested that 
the Society re-apply for admission. 


Treasurer’s Report 


The Treasurer discussed the financial re- 
port for the first quarter of 1952. Most 
items of income and expense are in line 
with those of the preceding year except 
salaries, which were increased by action of 
the Executive Board. The quarterly re- 
port for 1952 includes the salary of the 
Assistant Secretary who was not on the 
payroll during the corresponding period 
of 1951. 

The campaign for increased advertising, 
conducted by Assistant Secretary Watson, 
has thus far yielded $2700 in new revenue 
for the current year. It is anticipated 
that this will be still further increased 
before the fiscal year is concluded. 


Projected Society Finances 


The Secretary submitted to the Execu- 
tive Board a summary of financial opera- 
tions for the past five years and tentative 
forecast of the financial outlook in the 
future. The estimated income provides 
for increases in revenue from advertising, 
membership, and institutional membership. 
The estimated expense provides for the 
addition of 114 office secretaries and prob- 
able increases in expenses including rising 
costs of publication. The report shows 
that the Society has one staff member to 
every 2000 members, whereas other lead- 
ing engineering societies have approxi- 
mately one staff member to every 200 to 
400 society members. The Society dues 
are one-fourth to one-fifth of those of 
other engineering societies. The small 
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overhead expense and low dues structure 
has been made possible by: (a) free rent 
and facilities (Northwestern University 
supplies the office space and office furni- 
ture without cost to the Society); (b) 
prudence in travel expense; (c) avoiding 
subsidies to Sections; (d) and a minimiza- 
tion of the collateral services rendered to 
the membership. 


Representatives of A.S.E.E. to Conference 
on Education in London 


The Secretary read a letter from C. E. 
Davies, Secretary of ECPD, requesting 
the ASEE to appoint its President as a 
delegate to an International Conference on 
Engineering Education which will be held 
in London during the week of January 
12th. This conference will be attended by 
representatives from all European coun- 
tries outside the Iron Curtain. Its pur- 
pose will be to establish a European 
conference on engineering ‘education and 
explore possibilities of instituting a Euro- 
pean Society for Engineering Education. 
The Executive Board expressed the view 
that it is essential that the ASEE be rep- 
resented, since it deals primarily with En- 
gineering Education. The President was 
appointed as the official representative, 
with an appropriation of $1000 for travel 
expense. 


Reports of Vice Presidents 


Vice President Boring suggested, and 
the Executive Board approved, sending 
invitations to Queens University, McGill 
University, and Montreal University to af- 
filiate with the New York Section of the 
ASEE until such time as they should de- 
sire to institute their own Section. It was 
also suggested that Nova Scotia College 
might be invited to join the New England 
Section, and British Columbia, the Rocky 
Mountain or Pacific Northwest Section. 
Mr. Boring will correspond with the Cana- 
dian Institutions in regard to their desires 
in these matters. 

The suggestion has been made that the 
name of the Missouri Section be changed 
to the Missouri-Arkansas Section. Mr. 


343 


Boring will correspond with officers of the 
Section relating to this change. 

Vice President Walker, reporting for 
the ECRC, announced that a questionnaire 
for information for the new publication 
Review of Research will be sent to the 
Engineering Colleges in the near future. 
ECRC has made tentative plans for its 
program for the Annual Meeting in June. 

Vice President J. H. Lampe, reporting 
for the ECAC, briefly summarized the 
ROTC meetings which were held in Wash- 
ington, results of which have been sum- 
marized in letters to the Presidents and 
Deans of Engineering Colleges. The Ex- 
ecutive Committee of the ECAC has pre- 
pared plans for the June Program. The 
International Relations Committee again 
will hold a dinner meeting at which edu- 
eators and administrators of engineering 
colleges from foreign lands will be invited. 
The Secondary School Committee, the Se- 
lection and Guidance Committee, and the 
Manpower Committee will each have con- 
ference programs at the Annual Meeting. 

Vice President W. C. White, reporting 
for Divisions and Committees, stated that 
the Division of Educational Methods had 
requested an exhibit of teaching aids at 
the Annual Meeting, in cooperation with 
the Society’s Committee on Teaching Aids. 
The Executive Board voted to approve 
such an exhibit. 

Vice President White also presented a 
request of the Mathematics Division for 
a subsidy of $100 to be used to obtain 
speakers for a conference on Computers 
at the Annual Meeting. It was pointed 
out that the Society had a practice of not 
paying travel expenses of speakers to the 
Annual Meeting. However, the sugges- 
tion was made that this conference might 
be arranged as a Summer School. The 


Society permits Summer Schools to charge 
a registration fee of not more than $1.50 
per member per day to defray expenses 
in the operation of the Summer School. 
This would give the Mathematics Division 
funds for the Conference on Computers in 
addition to its annual budget. 
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Report of Manpower Committee on ROTC 
Quotas 


The following report was presented : 


The Manpower Committee of the American 
Society for Engineering Education is gravely 
concerned over the plans of the Armed Serv- 
ices for expanded R.O.T.C. programs and the 
consequent effect upon an adequate supply 
of trained men with high ability for the 
civilian functions of industry, public health, 
agriculture and government, essential for 
support of the national effort. 

Under existing programs of the Services, 
the number of R.O.T.C. graduates receiving 
commissions will more than double within the 
next few years, to a total of over 65,000. 
In 1955 when the number of degrees granted 
to men is expected to reach its critical low 
point, to be followed under existing policies 
by a gradual rise, R.O.T.C. graduates will 
constitute 40% of the entire male class and 
nearly 60% of that in engineering. 

Pending legislation, moreover, will extend 
to a substantial number of R.O.T.C. students 
in the Army and Air Force, the opportunity 
for a college education with free tuition and 
a living allowance, now offered under the 
regular Navy R.O.T.C. program. Such an 
opportunity added to assure deferment until 
graduation and the selective process of the 
R.0.T.C. itself is certain to attract students 
of the highest ability, many of whom could 
make outstanding contributions to research 
in physical, biological or social science, or 
in engineering. 

These men will be committed to at least 
two years of military service upon gradua- 
tion and to several additional years in the 
Reserve, from which they almost certainly 
would be called in the event of a major War, 
when the demand will be greatest for re- 
search and production. As reserve officers, 
their contributions to the civilian national 
effort would be subject to review only by the 
Military Services. 

The Manpower Committee of the Ameri- 
can Society for Engineering Education urges 
that the implications of such a program be 
reviewed at the highest levels of the Federal 
Government. 


A motion to approve the report and 
transmit it to Members of the Engineering 
Manpower Commission, the proper offi- 
cials in the Armed Services, and the Deans 
of Engineering Colleges was approved. 
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(Subsequent to the meeting, Mr. Donald 
Bridgman, chairman of the ASEE Man- 
power Committee, suggested that distribu- 
tion be withheld pending preparation of a 
more comprehensive report covering the 
problems relating to ROTC, selective serv- 
ice, and other phases of the technological 
manpower problem for submission to the 
new Secretary of Defense, Charles Wil- 
son.) 


Meeting of ECAC with Officials of MSA 
and TCA 


Dean Lampe announced that a meeting 
had been arranged between Officers and 
Executive Committee Members of ECAC 
and ASEE Executive Board members with 
some of the top officials in the Mutual 
Security Agency and Technical Coopera- 
tion Administration to discuss interna- 
tional programs relating to technological 
education. The Government’s Technical 
Assistance Program includes substantial 
areas dealing with research and techno- 
logical education and the ECAC is there- 
fore taking steps to establish closer work- 
ing relationships with the MSA and TCA 
in order to make it possible for these 
agencies to get the advice and assistance 
of Deans of Engineering Colleges. (The 
meeting was held in Washington on No- 
vember 13, 1952, and resulted in the ree- 
ommendation that the ECAC appoint a 
small advisory committee to work with 
similar committees of MSA and TCA.) 


Annual Meeting Plans 


The Secretary reported on discussions 
with Dean Weil and Dr. Grinter relating 
to the plans for the Annual Meeting. The 
Executive Board voted to hold a business 
general session on Monday afternoon, 
3:00-5:00 P.M. The program of this 
general session would include committee 
reports, a report on Society activities, and 
other general business matters. 


Associate Institutional Membership Drive 

The Secretary stated that Mr. McKeon 
is preparing material to be sent out to 
companies which are prospective Associate 
Institutional Members. It is hoped that 4 
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substantial number of new Associate In- 
stitutional Members can be added this 
year. 

President Woolrich read a letter from 
Col. C. E. Davies, Secretary of EJC, stat- 
ing that the Societies making up EJC had 
expressed hesitation about admitting other 
Societies to the Unity Organization which 
have company memberships. Dean White 
emphasized that the classification of mem- 
bership in the ASEE is defined by the 
Constitution and that Associate Institu- 
tional Membership classification was in- 
eluded in order to provide a vitally neces- 
sary liaison between industries and the 
Engineering Colleges. Without close liai- 
son between industries and our educational 
institutions, education would become ster- 
ile and academic and would lose the vital- 
ity which has been gained by close indus- 
try affiliation. It was the opinion of the 
Board that even closer liaison with in- 
dustry is desirable and would result in 
strengthening engineering education and 
the engineering profession. 

The Executive Board suggested that the 
Division of Relations with Industry con- 
sider the problem of studying the relation- 
ships between Engineering Colleges and 
industry in order to make recommenda- 
tions as to more effective lines of coopera- 
tion. 

President Woolrich appointed a com- 
mittee consisting of Jesse McKeon, Donald 
Bridgman, M. M. Boring, L. Fletcher, and 
C. L. Skelley to explore ways of increas- 
ing membership from among industrial 
people, particularly the leading engineer- 
ing personnel in industry. This commit- 
tee would also recommend means of in- 
creasing participation of industrial mem- 
bers in Society activities. 


Interchange of Foreign Students for 
Work Experience 


- A letter from Dr. Dees of the National 
Science Foundation was read. This re- 
lates to a new organization, the Interna- 
tional Association for the Exchange of 
Students for Technical Experience. The 
Science Foundation has cooperated with 
this organization in attempts to develop 


MINUTES OF EXECUTIVE BOARD MEETING 


345 


outlets for technical experience of British 
students in industries in the U. S. Pro- 
fessor A. H. Tichenor, Jr., of Purdue Uni- 
versity has been appointed Chairman of a 
group in the United States to develop this 
program. 

Earlier in the year, Dean Steinberg was 
appointed as ASEE representative to the 
Committee which is studying these pro- 
posals. The matter had been referred to 
the Relations with Industry Division of 
the ASEE, for their comments. Both the 
Executive Board Members and the Divi- 
sion of Relations with Industry officers 
expressed concern over the operational 
difficulties of such a program. It was 
pointed out that because of security re- 
strictions, most companies have regula- 
tions against hiring aliens and that this 
made it difficult to place foreign students 
in American industries. The question was 
also asked why the United States should 
bring over a whole new group of students 
for work experience in this country when 
there are already large numbers of British 
and foreign students in this country at- 
tending our educational institutions, many 
of whom will undoubtedly seek job experi- 
ence before returning to their own coun- 
try? The suggestion was made that Brit- 
ish students could probably get compa- 
rable work experience in plants either in 
England or in Europe, where travel dis- 
tances and expenses are considerably 
lower. The Board expressed willingness 
to cooperate with the project but felt that 
the ASEE could not take on the respon- 
sibility for it or for handling the place- 
ment of foreign students in American in- 
dustries. 


Future Annual Meetings 


The Secretary read letters from Dean 
Tupper of the University of Toronto and 
Dean Eckel of the University of Colorado 
inviting the ASEE to hold future Annual 
Meetings at their respective institutions. 
This was deferred for future action. 


Research Study of Educational Methods 
Division 
The Educational Methods Division has 
proposed to conduct a research study with 
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the objective of establishing correlations 
between success of engineering graduates 
and various factors in the educational pro- 
gram. The Educational Testing Service is 
planning a somewhat different study to 
determine primary factors which contrib- 
ute to success and has solicited funds from 
industry to conduct this study. The Edu- 
cational Methods Division of the ASEE 
is proposing to cooperate with the Educa- 
tional Testing Service in developing a 
common project. 

The primary concern of the Executive 
Board relates to the solicitation of funds. 
The Board suggested that inasmuch as the 
Educational Testing Service had initiated 
the solicitation of funds and would prob- 
ably provide the personnel and facilities 
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to conduct the study, the most expeditious 
way seemed to be to allow ETS to con- 
tinue the solicitation, with the Education 
Methods Division of the ASEE serving in 
an advisory capacity in helping to develop 
the testing methods. 


Institutional Membership 

The Executive Board voted to accept the 
application of the Standard Oil Develop- 
ment Company for Associate Institutional 
membership. 

The Board also voted to.accept the ap- 
plication of Spring Garden Institute for 
Affiliate Institutional membership. 


Respectfully submitted, 
ArtTHUR BRONWELL, 
Secretary 
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ASEE Sponsored Seminar on Improvement 
of Teaching 


The seminar on Teaching Methods in 
the Advanced Engineering Program which 
was jointly sponsored by ASEE and the 
General Electric Company and held in 
Schenectady June 16-21, 1952, had at 
least two unusual features: it was pointed 
toward teaching method rather than sub- 
ject matter, and the participating teachers 
were assigned active roles as problem 
solvers instead of being passive listeners. 

The importance of helping the student 
learn how to deal competently with engi- 
neering situations that are new to him, 
together with having him learn to do this 
by practice in doing it, has been recognized 
by many individuals and by ASEE com- 
mittees, and has been emphasized recently 
in the work of the Committee on Improve- 
ment of Teaching. Also realistic problem 
solving as a goal and as a teaching method 
has been developed and successfully em- 
ployed in the Advanced Engineering Pro- 
gram of the General Electric Company for 
more than twenty-five years, and, indeed, 
has been its distinguishing feature. (In- 
cidentally, the program was established be- 
cause most engineering graduates were 
found to be deficient in their ability to 
deal with new situations on their own ini- 
tiative and in terms of fundamental prin- 
ciples.) Thus when the question came 
from the General Electric Company as to 
what it could do to further the cause of 
improvement of teaching, the suggestion 
was made that it might acquaint teachers 
with the philosophy and methods of the 


‘| Advanced Engineering Program. It was 


not expected that these would be directly 
applicable to engineering classes but rather 
would suggest and stimulate improvements 
that individual teachers might work out for 
themselves. Thus discussions of how the 
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philosophy and method might be adapted 
to college teaching were a planned part of 
the program. 

Consistent with the principle of learn- 
ing by doing, accepted by both the Com- 
mittee on Improvement of Teaching and 
the Advanced Engineering Program, the 
attending teachers were given the philos- 
ophy of the program by participating in 
it as students. The problem solving method 


' itself was used to demonstrate the problem 


solving method. The seminar members be- 
gan by taking the entrance examination 
and went on to work and discuss three 
problems during the week. Brief discus- 
sions of the adaptation of the philosophy 
to teaching occurred every day, and the 
closing period of the seminar was devoted 
to overall generalizing and the drawing of 
conclusions. It was not by any means a 
week of leisure; the schedule called for 
outside work on problems during most of 
the evenings. However, one afternoon 
was devoted to a plant inspection trip, one 
evening to a smoker, and the week ended 
with a banquet. 

The seminar was conducted by two reg- 
ular supervisory staff members of the Gen- 
eral Electric Advanced Engineering Pro- 
gram, D. R. Mack and Henry Lehmann, 
assisted by Professor D. W. VerPlanck 
of Carnegie Institute of Technology, and 
these men deserve the credit for the suc- 
cess of the seminar. The entrance exami- 
nation and two of the problems were typi- 
cal of the Advanced Course although some- 
what sealed down in length because of the 
shorter time available, and the third was 
an Advanced Course type of problem 
which had been developed and used in col- 
lege teaching. The problems required six 
to ten hours’ work each, were built around 
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realistic engineering situations, and were 
of such novelty and level of difficulty as 
to interest and challenge most of the par- 
ticipating teachers. Problem material was 
drawn impartially from the general fields 
of electrical and mechanical engineering. 

All the expenses of the seminar, includ- 
ing travel and living costs, were borne by 
the General Electric Company. Meetings 
of the seminar were held in Union College 
classrooms, and members were housed most 
comfortably in a fraternity house on the 
campus. Living and working together for 
a week were conducive to spontaneous in- 
formal discussions of education that oc- 
eurred at any and all hours. 

Attendance was limited to twenty-five. 
Deans or other administrative officials of 
about fifty institutions throughout the 
United States were each invited to nomi- 
nate one candidate, and promptness of 
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response was an important factor in the 
final selection, since time was short. Some 
homogeneity of the group was believed, 
and later found to be, desirable, and so it 
was suggested that candidates be teachers 
of either electrical or mechanical engineer- 
ing, be between twenty-five and thirty 
years old, and preferably have master’s 
degrees. 

While it is difficult to measure the suc- 
cess of an undertaking such as this, the 
staff and members of the seminar were 
enthusiastic in their reactions to it. The 
results of the stimulating week will show 
up in improvements in future teaching 
by the participants. We recommend that 
it be carried on next year on substantially 
the same basis as this year. 

Respectfully submitted, 
K. B. McEacnHron, Jr. 
B. R. TERE, JR. 
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Section 
Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri 


Location of Meeting 


West Virginia 
University 


Rose Polytechnic 
Institute 


University of Kansas 


Detroit Institute of 
Technology 


Section Meetings 


Dates 


April 17-18, 
1953 


May, 16, 1953 


Oct. 24-25, 
1952 


May 9, 1953 


University of Delaware May 2, 1953 


Washington University April 11, 1953 


National Capital Area Catholic University of Oct. 7, 1952 


New England 


North Midwest 


Ohio 


Pacifie Northwest 


Pacific Southwest 


*Rocky Mountain 


*Southeastern 


Southwestern 


Upper New York 


America 
Howard University 
University of 
Maryland 


Worcester Polytechnic 
Institute 


Marquette University 


University of 
Cincinnati 


Washington State 
College 


California State Poly- 
technic College 

University of 
Wyoming 


Louisiana State 
University 


University of 
New Mexico 
Rochester Institute of 
Technology 


May 9, 1953 
Feb. 3, 1953 


Oct. 18, 1952 


Oct. 9-10, 1953 

May 2, 1953 

April 24-25, 
1953 


Dec. 29-30, 
1952 


March, 1953 


April 3 & 4, 
1953 
October, 1953 


Chairman of Section 


C. H. Cather, 

West Virginia Univer- 
sity 

H. A. Moench, 

Rose Polytechnic 
Institute 

M. A. Durland, 

Kansas State College 

C. C. Winn, 

Detroit Institute of 
Technology 

W. B. Plank, 

Lafayette College 

G. F. Branigan, 

University of 
Arkansas 

L. K. Downing, 

Howard University 


E. T. Donovan, 

University of New 
Hampshire 

S. J. Chamberlin, 

Towa State College 

H. K. Justice, 

University of 
Cincinnati 

J. P. Spielman, 

Washington State 
College 

C. E. Cherry, 

College of Marin 

C. A. Hutchinson, 

University of 
Colorado 

D. V. Terrell, 

University of 
Kentucky 

M. L. Ray, 

University of Houston 

R. M. Campbell, 

Alfred University 


Members of the Society are welcome at all Section Meetings 
* No Date Set. 


349 


JourRNAL oF ENGINEERING EpucaTIon, JAN., 1953 


New Members 


AGARWAL, Paut D., Instructor in Electrical 
Engineering, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. F. A. Wahlers, 
J. W. Hostetter. 

AHONEN, CHARLES O., Associate Professor 
of Physics, Northeastern University, Bos- 
ton, Mass. H. K. Brown, W. C. White. 

ALpRICH, Haru P., Jr., Assistant Professor 
of Soil Mechanics, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
A. J. Bone, H. R. Bartlett. 

ANDERSON, EpwarD P., Assistant Professor 
of Electrical Engineering, Brigham Young 
University, Provo, Utah. G. W. Carter, 
R. D. Baker. 

ARNESON, BLAYNE E., Instructor in Electri- 
eal Engineering, Milwaukee School of 
Engineering, Milwaukee, Wis. F. J. Van 
Zeeland, F. Kaufmann. 

BACHELDER, ALFRED C., Assistant Professor 
of Mechanical Engineering, University of 
Rhode Island, Kingston, R. I. J. Parker, 
D. Bradbury. 

JoHN A., Development Engineer, 
Thermal Power Sys. Division, General 
Electric Company, Schenectady, N. Y. 
N. P. Bailey, G. K. Palsgrove. 

BaLpwin, Davin, Instructor in English, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. 8S. P. Olmsted, F. Abbuhl. 

BaricH, Steve §., Assistant Professor of 
Drawing, University of Minnesota, Min- 
neapolis, Minn. R. F. Schuck, R. J. 
Moore. 

BARRETT, THEODORE Harvey, Associate Pro- 
fessor of Civil Engineering, Michigan Col- 
lege of Mining and Technology, Hough- 
ton, Mich. W. C. Polkinghorne, G. W. 
Swenson. 

Barus, Cart, Assistant Professor of Elec- 
trical Engineering, Swarthmore College, 
Swarthmore, Pa. J. D. McCrumm, H. M. 
Jenkins. 

BatcH, JoHN M., Instructor in Mechanical 
Engineering, South Dakota State College, 
Brooklings, 8. D. L. L. Amidon, E. E. 
Johnson. 

BATEMAN, JOHN H., Professor of Civil 
Engineering, Louisiana State University, 
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Baton Rouge, La. J. H. Bateman, A. B, 
Bronwell. 

BeLavic, ANDREW M., Instructor in Engi- 
neering Drawing, Case Institute of Tech- 
nology, Cleveland, Ohio. O. M. Stone, 
W. E. Nudd. 

BLAKEMORE, RoBERT E., Assistant Director 
of Student Personnel and Professor of 
Psychology, School of Mines, Rapid City, 
8S. D. W. E. Wilson, E. E. Clark. 

BLANCHARD, RALPH S., JR., Instructor in 


Mechanical Engineering, Northeastern 
University, Boston, Mass. A. J. Ferretti, 
E. E. Mills. 


Biomauist, Gait C., Associate Professor 
of Civil Engineering, Michigan State Col- 
lege, East Lansing, Michigan. D. W. 
Ryckman, F, R. Theroux. 

BraDForD, Howard M., Instructor in Tech- 
nical Institute, Purdue University, Lafa- 
yette, Ind. A. P. McDonald, A. W. 
Collins. 

BURRELL, FREDERICK S., Assistant Professor 
of Mechanical Engineering, Swarthmore 
College, Swarthmore, Pa. J. D. Me 
Crumm, W. J. Cope. 

BursIk, JOSEPH W., Instructor in Mechani- 
cal Engineering, Rensselaer Polytechnic 
Institute, Troy, N. Y. G. K. Palsgrove, 
J. G. Fairfield. 

CaLENDAR, H. L., Assistant Professor of 
General Engineering, Rutgers University, 
New Brunswick, N. J. 8S. P. Owens, 
M. T. Ayers. 

CHaPITIS, WILLIAM J., Assistant Professor 
of English and Modern Languages, ‘Colo- 
rado School of Mines, Golden, Colo. 
W. M. Richtmann, G. W. LeMaire. 

CuHuTE, GrorGE M., Professor of Electrical 
Engineering, University of Detroit, De 
troit, Mich. R. W. Ahlquist, J. J. Uicker. 

CLEARY, JOHN F., Instructor in Mechanical 
Engineering, Case Institute of Technol- 
ogy, Cleveland, Ohio. E. Laitala, G. L 
Tuve. 

CuirrorD, Luoyp E., Instructor in Engineer- 
ing, University of Santa Clara, Santa 
Clara, Calif. R. K. Pefley, H. H. Aiken. 

CocHRANE, Epwarp L., Dean of Engineer 
ing, Massachusetts Institute of Technol- 
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ogy, Cambridge, Mass. J. R. Killian, Jr., 
H. L. Hazen. 

CoLE, Larry, 8., Professor and Head, Elec- 
trical Engineering, Utah State Agricul- 
tural College, Logan, Utah. J. E. Chris- 
tiansen, M. J. Greaves. 

CorLeTT, ALBERT V., Head of Mining Dept., 
Queen’s University, Kingston, Ont., Can- 
ada. A. Jackson, A. Butts, W. J. Rundle. 

CREDE, CHARLES E., Chief Engineer, The 
Barry Corporation, 700 Pleasant Street, 
Watertown 72, Mass. H. K. Brown, E. E. 
Mills. 

D’AVELLA, JOSEPH X., Instructor, Depart- 
ment of Industrial Management, Boston 
College, Chestnut Hill, Mass. W. R. 
Grogan, P. D. O’Donnell. 

DEEMER, KENNETH C., Professor of Applied 
Mechanics, University of Kansas, Law- 
rence, Kans. F. L. Brown, R. S. Tait. 

Dick, WILLIAM K., Instructor in Electrical 
Engineering, Washington University, St. 
Louis, Mo. J. W. Hammann, R. T. Webb. 

Dios, Zottan B., Instructor in Electrical 
Engineering, University of Kansas, Law- 
rence, Kans. D. G. Wilson, W.’P. Smith. 

DoLAN, THEODORE, Instructor in General 
Engineering Drawing, University of Illi- 
nois, Chicago, Ill. C. J. Carlson, S. M. 
Futral, Jr. 

DoyLe, LAWRENCE E., Associate Professor 
of Mechanical Engineering, University of 
Illinois, Urbana, Ill. K. J. Trigger, C. J. 
Starr. 

DRUCKER, EvuGENE E., Assistant Professor 
of Mechanical Engineering, U. S. Naval 
Postgraduate School, Monterey, Calif. 
H. M. Wright, P. J. Kiefer. 

Dyson, Lesuiz M., Assistant Professor of 
Electrical Engineering, Louisiana Poly- 
technic Institute, Ruston, La. B. T. 
Bogard, A. C. Thigpen. 

Eaton, MELVILLE E., Head of Engineering, 
University of Alabama Center, Mobile, 
Ala. W. MelIlvaine, A. B. Bronwell. 

ELBERFELD, JOHN, Dean of the College, 
Worcester Junior College, Worcester, 
Mass. W. C. White, W. T. Alexander. 

ELMER, Rospert W., Assistant Professor of 
English, Rensselaer Polytechnic Institute, 
Troy, N. Y. F. Abbuhl, 8. P. Olmsted. 

Evans, JAMES P., Instructor in Basic 
Courses, Capitol Radio Engineering In- 
stitute, Washington, D. C. E. L. Rada- 
baugh, A. Preisman. 

FEZANDIE, EvucENE H., Professor of Me- 

chanical Engineering, Stevens Institute 
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of Technology, Hoboken, N. J. K. J. 
Moser, R. O. Vuilleumier. 

ForRRESTER, JAMES D., Professor of Mining 
Engineering, Missouri School of Mines, 
Rolla, Mo. C. L. Wilson, E. W. Carlton. 

FRIEND, FREDERICK B., Lecturer in Applied 
Physics, University of Toronto, Toronto, 
Ont., Canada. L. 8. Lauchland, K. B. 
Jackson. 

GuLLaTT, Sam P., JRr., Associate Professor 
of Electrical Engineering, Louisiana Poly- 
technic Institute, Ruston, La. B. T. 
Bogard, A. C. Thigpen. 

HaGist, WARREN M., Assistant Professor 
of Mechanical Engineering, University of 
Rhode Island, Kingston, R. I. D. Brad- 
bury, F. Votta. 

HANSEN, THoMAS L., Professor and Head, 
Department of Architecture and Archi- 
tectural Engineering, University of Colo- 
rado, Boulder, Colo. C. L. Eckel, D. M. 
Carlson. 

Hasan, MusBasuHir, Assistant Professor of 
Civil Engineering (on leave), The Punjab 
College of Engineering and Technology, 
Lahore, Pakistan. F. M. Dawson, E. B. 
Kurtz. 

Haver, Netson, A., Head, Industrial Edu- 
cation Department, Louisiana State Uni- 
versity, Baton Rouge, La. W. R. Wool- 
rich, F. F. Pillet. 

HEAFIELD, KENNETH, Associate Professor of 
English, Michigan College of M. & T., 
Houghton, Mich. F. L. Partlo, T. C. 
Sermon. 

HEARNE, Houuis C., Associate Professor of 
Mathematics, Louisiana Polytechnic In- 
stitute, Ruston, La. A. C. Thigpen, B. T. 
Bogard. 

HENDERSON, FRANK J., Chief Draftsman, 
Engineering, Jervis B. Webb Company, 
Detroit Mich. H. Gudebski, K. E. Smith. 

Hixson, WIutu1AM A., Assistant Professor of 
Electrical Engineering, School of Mines, 
Rapid City, 8. D. A. BR. Colgan, E. B. 
Hunt. 

HorrMan, Sipney, Assistant Professor of 
Mechanical Engineering, Syracuse Univer- 
sity, Syracuse, N. Y. D. U. Greenwald, 
B. H. Norem. 

Hotty, Norman E., Assistant Director, Sin- 
clair College, Dayton, Ohio. W. R. Wool- 
rich, A. B. Bronwell. 

Houvus, RicHarp W., Instructor in English, 
Fairleigh Dickinson College, Rutherford, 
N. J. W.H. Foster, S. J. Tracy. 

Hunter, Harotp O’D., Chairman, Division 
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of Engineering, Hillyer College, Hartford, 
Conn. G. Robley, W. J. Wohlenberg. 

JaccER, JAMES M., Personnel Director, 
Arthur D. Little, Inc., Cambridge, Mass. 
Cc. S. Keevil, L. C. Jenness. 

JENSEN, Ivan R., Professor of Civil Engi- 
neering, University of North Dakota, 
Grand Forks, N. D. E. L. Lium, A. Koth. 

JEWELL, ARTHUR D., Assistant Principal, 
Armstrong High School, Washington, 
D. C.. L. J. Purnell, E. R. Welsh. 

JOHNSON, RoBert C., Assistant Professor of 
Chemical Engineering, Washington Uni- 
versity, St. Louis, Mo. D. F. Chamber- 
lain, W. P. Armstrong. 

Jones, Everett L., Instructor in Engineer- 
ing Extension, University of California, 
Los Angeles, Calif. J. C. Dillon, R. R. 
O’Neill. 

Katz, ApotpH I., Assistant Professor of 
Textile Engineering, Lowell Textile In- 
stitute, Lowell, Mass. M. Hindle, M. E. 
Gelinas. 

Kemp, C. Ernest, Assistant Professor of 
Geology, Michigan College of M. & T., 
Sault Ste. Marie, Mich. H. L. Crawford, 
C. Russell. 

KENERSON, WALDO I., Professor of Civil 
Engineering, Michigan State College, East 
Lansing, Mich. D. W. Ryckman, D. J. 
Renwick. 

Kissey, DonaLD R., Instructor in Industrial 
Engineering, Ohio State University, Co- 
lumbus, Ohio. P. N. Lehoezky, L. D. 
Jones. 

KISTLER, SAMUEL S., Dean, College of Engi- 
neering, University of Utah, Salt Lake 
City, Utah. A. L. Taylor, M. E. Van 
Valkenburg, O. C. Haycock. 

KLINE, STEPHEN J., Assistant Professor of 
Mechanical Engineering, Stanford Uni- 
versity, Stanford, Calif. J. B. Franzini, 
W. G. Ireson. 

Krinsky, HerMAN Y., Instructor in Chemi- 
eal Engineering, Pratt Institute, Brook- 
lyn, N. Y. R. F. Shaffer, K. E. Quier. 

Kromuout, Rospert A., Instructor in 
Physics, University of Lllinois, Urbana, 
Ill. A. F. Silkett, W. K. LeBold. 

LeMLICH, RosBerT, Assistant Professor of 
Chemical Engineering, University of Cin- 
cinnati, Cincinnati, Ohio. H. K. Justice, 
W. Licht. 

LEONARDS, GERALD A., Assistant Professor 
of Soil Mechanics, Purdue University, 
Lafayette, Ind. F. W. Stubbs, Jr., M. B. 
Scott. 


NEW MEMBERS 


Lynn, WALTER R., Instructor in Civil Engi- 
neering, University of Miami, Miami, Fla. 
M. I. Mantell, J. H. Clouse. 

McBrivE, Epwarp J., Chairman, Depart- 
ment of Mechanical Engineering, Univer- 
sity of Kansas, Lawrence, Kans. L. 0. 
Hanson, R. 8. Tait. 

McCoNnNELL, Howard M., Assistant Profes- 
sor of Electrical Engineering, Carnegie 
Institute of Technology, Pittsburgh, Pa. 
W. P. Caywood, G. W. Penney. 

McCuan, Marvin G., Professor and Chair- 
man, Department of Engineering and 
Mathematics, Amarillo College, Amarillo, 
Tex. W. W. DeVaney, W. E. Street. 

Rosert L., Staff Assistant, 
Educational Relations, Public Relations 
Dept., General Motors Corp., Detroit, 
Mich. K. A. Meade, E. L. Yates. 

Morecock, EarLeE M., Supervisor Electri- 
cal Department, Rochester Institute of 
Technology, Rochester, N. Y. G. H. Le- 
Cain, L. F. Smith. 

Morean, Davip H., Dean of the College, 
Agricultural and Mechanical College of 
Texas, College Station, Tex. H. W. Bar- 
low, J. P. Abbott. 

MoULTROP, KENDALL, Assistant Professor of 
Civil Engineering, University of Rhode 
Island, Kingston, R. I. C. B. Clarke, H. 
Campbell. 

MurpHy, DANIEL J., Representative, Inter- 
national Textbook Company, Scranton, 
Pa. (Home address: 87-44 62 Rd., Rego 
Park, N. Y.) RB. E. Wilson, L. W. Tice. 

Myers, HerBert L., Assistant Professor of 
Electrical Engineering and Mathematics, 
U. 8. Naval Postgraduate School, Mon- 
terey, Calif. F. E. LaCauza, R. K. 
Houston. 

O’DONNELL, PauL D., Assistant Professor 
of Industrial Management, Boston Col- 
lege, Boston, Mass. P. R. Swan, W. R. 
Grogan. 

OVERHOUSE, JOHN A., Instructor in Civil 
Engineering, Michigan State College, East 
Lansing, Mich. F. R. Therous, D. W. 
Ryckman. 

PANLILIO, FILADELFO, Associated Professor 
and Head of Civil Engineering, Univer- 
sity of the Philippines, Quezon City, P. I. 
J. A. Van den Broek, A. B. Bronwell. 

CHARLES F., JR., Assistant Professor 
of Civil Engineering, Carnegie Institute 
of Technology, Pittsburgh, Pa. F. T. 
Mavis, J. W. Graham. 

Pierce, J. Puiuip, Associate Professor of 
Mathematics, U. S. Naval Postgraduate 
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School, Monterey, Calif. F. E. LaCauza, 
R. K. Houston. 

Race, Epwarp A., Assistant Professor of 
Mathematics, Norwich University, North- 
field, Vt. C. A. Renfrew, M. W. Connon. 

REESE, RAYMOND C., Consulting Engineer, 
P. O. Box 58, Toledo 1, Ohio. W. R. 
Woolrich, A. B. Bronwell. 

SALE, CLARENCE M., Assistant Professor of 
Mechanical Engineering, Southern Metho- 
dist University, Dallas, Tex. E. H. Flath, 
C. A. Besio. 

SAUNDERS, RoBert M., Assistant Professor 
of Electrical Engineering, University of 
California, Berkeley, Calif. A. S. Levens, 
H. D. Eberhart. 

Saxer, Epwin L., Professor of Civil Engi- 
neering, University of Toledo, Toledo, 
Ohio. J. B. Brandeberry, W. Sherman 
Smith. 

SCHNEERER, WILLIAM F., Instructor in Engi- 
neering Drawing, Case Institute of Tech- 
nology, Cleveland, Ohio. O. M. Stone, 
W. E. Nudd. 

ScoFIELD, Gorpon L., Associate Professor 
of Mechanical Engineering, School of 
Mines, Rolla, Mo. C. L. Wilson, A. J. 


Miles. 

SEULBERGER, GrEorGE, Assistant Dean, 
Northwestern Technological Institute, 
Evanston, Ill. <A. B. Bronwell, O. W. 
Eshbach. 


SHocKLEY, THomas D., Jr., Instructor in 
Engineering Drawing, Louisiana State 


University, Baton Rouge, La. D. P. 
Dixon, J. S. Comer. 
Sremon, Stanuey, R., Senior Lecturer, 


Chemical Engineering, Canterbury Uni- 
versity College, Christchurch, N. Z. R. M. 
Boarts, H. F. Johnson. 

Stmon, Herpert A., Professor and Head, 
Industrial Mgt., Carnegie Institute of 
Technology, Pittsburgh, Pa. G. L. Bach, 
B. R. Teare, Jr. 

SmirH, LEIGHTON B., Professor of Chemical 
Engineering, Tufts College, Medford, 
Mass. C. E. Tucker, H. C. Ries. 

SmirH, THomas N., Professor of Engineer- 
ing Administration, Michigan College of 
M. & T., Houghton, Mich. S. R. Price, 
A. C. Morrill. 

SmitH, WAYLAND P., Instructor in Mechani- 
cal Engineering, Case Institute of Tech- 
nology, Cleveland, Ohio. EE. Laitala, 
W. A. Lynam. 

SNELL, JoHN R., Professor and Head, De- 

partment of Civil Engineering, Michigan 
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State College, East Lansing, Mich. M. F. 
Rogers, D. W. Ryckman. 

SPALDING, SAMUEL C., JR., Assistant Profes- 
sor of Chemical Engineering, University 
of Louisville, Louisville, Ky. H. H. 
Fenwick, R. I. Fields. 

STANNARD, GEORGE E., Assistant Professor 
of Electrical Engineering, Worcester Poly- 
technic Institute, Worcester, Mass. T. H. 
Morgan, H. H. Newell. 

STEVENS, JOHN A., Assistant Professor of 
Civil Engineering, University of Miami, 
Miami, Fla. M. I. Mantell, J. H. Clouse. 

Stock, ELpon M., Professor of Civil Engi- 
neering, Utah State Agricultural College, 
Logan, Utah. J. E. Christiansen, D. K. 
Fuhriman. 

SToKEy, WILLIAM F., Assistant Professor of 
Mechanical Engineering, Carnegie Insti- 
tute of Technology, Pittsburgh, Pa. C. M. 
Tyler, Jr., Walton Forstall, Jr. 

STRUNK, GRANVILLE B., Instructor in Engi- 
neering Drawing and Descriptive Geome- 
try, Stockton College, Stockton, Calif. 
W. J. Luzadder, H. E. Welch. 

Swirt, Marvin H., Instructor in English 
and Psychology, General Motors Institute, 
Flint, Mich. R. E. Tuttle, C. A. Brown. 

SYVERSON, ALDRICH, Associate Professor of 
Chemical Engineering, Ohio State Uni- 
versity, Columbus, Ohio. J. H. Koffolt, 
L. D. Jones. 

Test, FREDERICK L., Assistant Professor of 
Mechanical Engineering, University of 
Rhode Island, Kingston, R. I. J. Parker, 
D. Bradbury. 

THomas, Henry E., Associate Professor of 
Engineering, Lowell Textile Institute, 
Lowell, Mass. M. Hindle, M. E. Gelinas. 

THORSON, Donatp A., Assistant Professor 
of Civil Engineering, School of Mines, 
Rapid City, S. D. W. I. Mitchell, E. E. 
Clark. 

TOOLES, CALVIN W., Assistant Professor of 
Civil Engineering, Virginia Polytechnic 
Institute, Blacksburg, Va. R. C. Brinker, 
T. W. Brockenbrough. 

VAN StRIEN, Davip O., Assistant Professor 
of Civil Engineering, Michigan State Col- 
lege, East Lansing, Mich. D. W. Ryck- 
man, L. A. Smith. 

WALDEN, Don W., Representative, Interna- 
tional Textbook Company, Scranton, Pa. 
(Home address: 127 N. Greenwood Ave., 
Palatine, Ill.) R. E. Wilson, L. W. Tice. 

Doveras H., Assistant Profes- 

sor of English, Rensselaer Polytechnic In- 
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stitute, Troy, N. Y. C. H. Gray, F. 
Abbuhl. 

WEAVER, WILLIAM H., Professor of Mechani- 
cal Engineering, University of Massachu- 
setts, Amherst, Mass. G. A. Marston, 
M. E. Bates. 

WESTHAFER, RoBerT L., Associate Professor 
of mathematics, New Mexico College of 
A. & M. A., State College, N. Y. A. M. 
Luken, M. A. Thomas. 

WIEBELT, JOHN A., Instructor in Mechani- 

_ eal Engineering, Southern Methodist Uni- 
versity, Dallas, Tex. R. M. Mattson, 
C. H. Shumaker. 

Witey, Jay W., Associate Professor of His- 
tory, Economics, Government, Purdue Uni- 
versity, Lafayette, Indiana. W. J. Luzad- 
der, J. N. Arnold. 


NEW MEMBERS 


WILKINSON, BsBucEe W., Shell Oil Fellow, 
Department of Chemical Engineering, 
Ohio State University, Columbus, Ohio. 
J. H. Koffolt, L. D. Jones. 

WILLIAMS, WENTWORTH, Dean of Students 
Lowell Textile Institute, Lowell, Mass. 
M. Hindle, M. E. Gelinas. 

WoopwortH, Forrest M., Instructor in 
Engineering Drawing, University of De- 
troit, Detroit, Mich. S. Osborne, O. F. 
Heyden. 

WorsHam, Lupson D., Vice President and 
Project Manager, The Ralph M. Parsons 
Co., Frederick, Md. W. R. Woolrich, 
A. B. Bronwell. 

Frank B., Jr., Assistant Professor 
of Civil Engineering, University of Ten- 
nessee, Knoxville, Tenn. 
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Young Faculty Members ..... 
PAPER COMPETITION 


ELIGIBILITY: Members of ASEE not over 36 years of age in June, 1953. 


AWARDS: First prize $200—Second prize $100. 
Awards will be presented to recipients at the Banquet at the 
Annual Meeting of ASEE, University of Florida, June 25, 1953. 


SUBJECT: Papers should deal with some constructive phase of improvement 
of engineering education. Participants are encouraged to select 
their own subject matter and titles within the broad framework 
of improvement of engineering education. In general, the 
papers should not be of a technical nature. The following are 
suggestions of the type of subject matter to consider: 


a. How can the student learn to deal with new and unfamiliar 
situations with originality and well-ordered professional 
thinking? 

b. What are the most important qualifications of under- 
graduate teachers of engineering? 


JUDGING: Each Section will appoint its own judging committee and select 
one winning paper. The winning papers from the Sections will 
be reviewed by a national judging committee for the final awards. 


SUBMISSION OF Papers can be submitted to the following persons in the ASEE 


ENTRIES: Section in which the participant resides: 

Section Final Date Submit Entry To: 

Allegheny April 1, 1953 L.-Zee Seltzer, West Virginia University, Morgantown, 
W. Va. 

Missouri April 1, 1953 F. H. Conrad, School of Mines, Rolla, Mo. 


National Capital March 23, 1953 L. K. Downing, Howard University, Washington, D. C. 
New England March 15, 1953 E. T. Donovan, University of New Hampshire, Durham, 


N. 
North-Midwest April 1, 1953  S. J. Chamberlain, Iowa State College, Ames, Iowa 
Ohio March 14, 1953 H. K. Justice, University of Cincinnati, Cincinnati, Ohio 
Pacifice-Northwest March 15, 1953 J. P. Spielman, State College of Washington, Pullman, 
Wash. 


Rocky Mountain March 10, 1953 R. E. Leffel, University of Colorado, Boulder, Colo. 
Southeastern Feb. 27, 1953 M. Baker, University of Kentucky, Lexington, Ky. 
Southwestern April 2, 1953 KR. D. Slonneger, University of Texas, Austin, Tex. 
Upper New York March 15, 1953 A. D. Taylor, 18 Campus Drive East, Snyder 21, N. Y. 


The following Sections have not indicated a final date for entries, but papers submitted 
prior to March 15 will be considered: 


Illinois-Indiana _ H. A. Moench, Rose Polytechnic Institute, Terre Haute, 
Ind. 

Kansas-Nebraska aa M. A. Durland, Kansas State College, Manhattan, Kans. 

Michigan —_ Cc. C. Winn, Detroit Inst. of Technology, Detroit, Mich. 

Middle Atlantic — W. B. Plank, Lafayette College, Easton, Pa. 

Pacific-Southwest — C. E. Cherry, College of Marin, Kentfield, Calif. 
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Sections and Branches 


The Fall Meeting of the Middle At- 
lantic Section of the ASEE was held at 
Manhattan College in New York City on 
December 6, 1952. Reverend Brother 
Bonaventure Thomas, President of Man- 
hattan College, in welcoming the visitors 
suggested that they should strive as edu- 
cators, not only to teach engineering fun- 
damentals but to infiltrate those principles 
which are socially and morally good. 
Chairman W. B. Plank presided over this 
meeting whose topic was “The Role of 
Professionalism in Engineering Educa- 
tion.” Speakers included E. J. Nunan, 
W. J. MeCarthy and J. L. MeManus. A 
second general session, with Reverend 
Brother Bernard presiding, was devoted to 
the topic “Transition—College to Training 
in Industry,” presented by Dwayne Orton, 
assisted by C. S. Purnell and D. J. O’Con- 
nell. New Section officers include: Chair- 
man, C. Bonilla; Vice-Chairman, C. Bur- 
rill; Council Representative, T. Saville. 


The thirty-third annual meeting of the 
Kansas-Nebraska Section convened on 
October 24, 1952 in the parlors of Plym- 
outh Congregational Church of Law- 
rence, Kansas. M. A. Durland presided. 
W. R. Woolrich, President of ASEE, 
spoke on the subject “Should We Up- 
Grade the Engineering Profession to 
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Higher Achievement Levels?” At the 
close of his address Dean Woolrich an- 
swered questions from the floor. The fol- 
lowing officers were elected: Chairman, M. 
H. Barnard; Vice-Chairman, J. E. Ward; 
Secretary-Treasurer, P. G. Hausman; 
Council Representative, M. A. Durland. 
It was announced that the meeting for 
next year would be held at Kansas State 
College. 
at 

The Upper New York Section of the 
ASEE held its seventh annual meeting at 
Alfred University on October 10 and 11, 
1952. The General Session on Saturday 
morning was highlighted by a panel dis- 
cussion on the topic “The Trend of Engi- 
neering Education in 1952.” Speakers 
were: J. Seidlin, R. R. Dry, S. C. Hol- 
lister, N. L. Freeman, M. M. Boring and 
C. V. Newsom. A. B. Bronwell, National 
Seeretary of ASEE, and M. M. Boring, 
National Vice-President, attended the 
meeting. The following officers were 
elected: Chairman, F. E. Almstead; Vice- 
Chairman, N. A. Christensen; Secretary- 
Treasurer, A. D. Taylor. The next annual 
meeting of the Section, with the Rochester 
Institute of Technology serving as host 
for the Technical Institute group, will be 
held in October, 1953. 
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“Who’s Who in Engineering” announces 
the beginning of the compilation of the 
7th edition, the first revision since 1948. 
The Advisory Committee of Engineers 
Joint Council on the publication met with 
the editor and publisher recently and drew 
up the minimum qualifications for inelu- 
sion in the volume. 

The method of revision that will be fol- 
lowed includes the resubmission of their 
material to all those recorded in the 6th 
edition; the extension of invitations to 
supply data to a large list of engineers 
who have been variously recommended for 
the volume during the four years since 
the appearance of the 6th edition; the ex- 
tension of invitations to erigineers in all 
branches of the profession not now in- 
eluded, whose activities are indicative of 
the quality of their professional accom- 
plishments; the issuance of invitations to 
engineers recommended by institutions 
and organizations with which they have 
been identified. 

The Advisory Committee of Engineers 
Joint Council is composed of: A. A. 
Potter, Chairman, Dean of Engineering, 
Purdue University; George W. Bailey, 
Seretary, The Institute of Radio Engi- 
neers; Prof. A. B. Bronwell, Secretary, 
American Society for Engineering Educa- 
tion; Col. W. N. Carey, Secretary, Ameri- 
can Society of Civil Engineers; Col. C. E. 
Davies, Secretary, The American Society 
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In the News 


of Mechanical Engineers; H. H. Henline, 
Secretary, American Institute of Electri- 
cal Engineers; S. Paul Johnston, Director, 
Institute of Aeronautical Sciences; Paul 
H. Robbins, Executive Director, National 
Society of Professional Engineers; E. H. 
Robie, Secretary, American Institute of 
Mining and Metallurgical Engineers; S. 
L. Tyler, Secretary, American Institute of 
Chemical Engineers; John A. C. Warner, 
Secretary, Society of Automotive Engi- 
neers; and L. Austin Wright, Secretary, 
Engineering Institute of Canada. 

The importance of the publication to 
the profession and to the country at large, 
a point in which there is general concur- 
rence, is stressed. The volume is produced 
under careful editorship, with ready ac- 
ceptance by the publisher of workable 
suggestions from professional groups 
upon coverage. 

The minimum qualifications for inelu- 
sion referred to above are as follows: 


1. Engineers of at least ten years active 
practice, at least five years of which have 
been in responsible charge of important 
engineering work. 

2. Teachers of engineering subjects in 
colleges or schools of accepted standing 
who have taught such subjects for at least 
ten years, at least five years of which have 
been in responsible charge of a major en- 
gineering course in such college or school. 
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Announce National Collegiate-Industry-Government 
Conference on Instrumentation 


The Electrical Engineering Department 
of Michigan State College, in coopera- 
tion with the National Science Founda- 
tion, the National Bureau of Standards, 
the Instrument Society of America, and 
the American Society for Engineering 
Education, announces an _ invitational 
National Collegiate-Industry-Government 
Conference on Instrumentation to be held 
on its campus, March 19-20, 1953. 

The Conference is being called in recog- 
nition of the growing importance and po- 
tential of instrumentation in research and 
production, and to the national defense. 
The objectives of the Conference are: 


a. To relate the role and needs of In- 
strumentation in production and re- 
search to college interests and re- 
sponsibilities, 

b. To review current Instrumentation 
activities in the colleges, 

ce. To suggest specific activities the col- 
leges might undertake in this field, 

d.To suggest specific ways by which 
Industry might assist the colleges in 
these activities. 


Participating in the program and rep- 
resenting the sponsoring groups will be 
Paul Klopsteg, Director of the Mathemati- 
eal, Engineering and Physical Sciences 
Div. of the National Science Foundation, 
A. V. Astin, Director ‘of the National 
Bureau of Standards, Porter Hart, Presi- 
dent of the Instrument Society of Amer- 
ica, and KE. A. Walker, Dean of Engineer- 
ing at Pennsylvania State College. 

Others on the program include: from 
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industry, G. M. Rassweiler, Assistant 
Chief, Physics-Instrumentation Lab., Gen- 
eral Motors Technical Center, J. B. Mae- 
Mahon, Republic Flow Meters Company, 
George Muschamp, Vice-President, Brown 
Instrument Company, R. T. Sheen, Vice- 
President, Milton Roy Company; from 
Government, W. A. Wildhack, Chief, Of- 
fice of Basic Instrumentation, N. B. S.; 
from the colleges, J. D. Trimmer, Univer- 
sity of Tennessee, R. W. Jones, North- 
western University, C. S. Draper, M.I.T, 
H. C. Roberts, University of Illinois, D. P. 
Eckman, Case Institute and R. J. Jeffries 
and M. Muelder, Michigan State College. 

Educational and Industrial administra- 
tors and others interested in the field of 
Instrumentation who would like additional 
information concerning the Conference 
should write to Professor R. J. Jeffries, 
Department of Electrical Engineering, 
Michigan State College, East Lansing, 
Michigan, at once, as attendance will be 
limited. 

* * * 


The departments of electrical engineer- 
ing and physics of the University of I. 
linois College of Engineering, in coopera- 
tion with several leading companies in the 
electronics industry, will conduct a Sum- 
mer School on Semiconductors and Trat- 
sistor Electronics at Urbana, Ill., June 22 
July 17, 1953. Courses will be offered i 
three areas—a general survey of semicot- 
ductors, physics of transistors, and tran- 
sistor cireuits. Lecturers will include out 
standing scientists from industrial labora 
tories as well as regular University of 
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Illinois staff members. The school will be 
part of the Summer Session of the Uni- 
versity, so that graduate-level academic 
eredit can be given if desired. Inquiries 
should be addressed to the Department of 
Electrical Engineering, University of Il- 
linois, Urbana, Il. 


% 


Dean S. S. Steinberg, chairman of the 
ASEE Committee on International Rela- 
tions and Dean of Engineering of the 
University of Maryland, attended the In- 
ter-American Convention of the American 
Society of Civil Engineers at San Juan, 
Puerto Rico. He will represent the Presi- 
dent’s Conference on Industrial Safety, of 
which he is chairman of the Committee 
on Education. He will present a paper on 
“Safety Integration into Engineering Cur- 
ricula.” 


% % % 


The appointment of Dr: Ely Mencher, 
formerly Senior Field Geologist and Re- 
search Geologist with the Socony Vacuum 
Oil Company of Venezuela, as Associate 
Professor of Geology in the Department 
of Geology and Geophysics at the Mas- 
sachusetts Institute of Technology has 


been announced. At M.I.T. Dr. Mencher - 


will conduct courses in Stratigraphy and 
Petroleum Geology and will continue his 
research on the Geology of South Amer- 
ica. 


% 


Dr. Herschel H. Cudd has been ap- 
pointed Acting Director of Georgia 
Tech’s State Engineering Experiment 
Station. He will assume the duties of Dr. 
Gerald A. Rosselot, former Director, who 
recently resigned. Dr. Cudd, who has 
served as head of the Station’s Chemical 
Sciences Division since 1950, possesses a 
broad background of industrial research 
experience, including employment with du 
Pont’s Rayon Technical Division, Interna- 
tional Minerals and Chemicals Corp., and 
West Point Manufacturing Company. 
Prior to joining the Station’s staff, Dr. 
Cudd was director of West Point’s Lan- 
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tuck Division. Dr. Cudd received his B.S. 
in Chemistry from Texas A. & I. in 1933 
and his Ph.D. in Physical Chemistry from 
the University of Texas in 1941. 


The Daniel and Florence Guggenheim 
Foundation will grant a total of $36,000 
for 1953 Guggenheim Jet Propulsion Fel- 
lowships for graduate study in rocket 
and jet propulsion engineering at the 
California Institute of Technology and 
at Princeton University. 


* 


New head of the department of the- 
oretical and applied mechanics in the 
University of Illinois college of engineer- 
ing is Professor Thomas J. Dolan. The 
board of trustees named him on Nov. 28 
as successor to Professor Fred B. Seely, 
who has reached retirement age. Prof. 
Dolan is president of the Society for Ex- 
perimental Stress Analysis, chairman of 
an American Society for Testing Mate- 
rials committee on fatigue, a consultant 
for the National Science Foundation, and 
latest winner of the Templin award of the 
ASTM. He served as a delegate to the 
World Metallurgical Congress in ‘1951, 
and as a participant in the Stockholm con- 
ference on the fatigue of metals in that 
same year. 


* 


Cornell University has set up a special 
5-year curriculum in agricultural engi- 
neering and will grant a new professional 
degree—bachelor of agricultural engineer- 
ing—to students who successfully com- 
plete the work. 


* * * 


New York University will initiate a 
program of graduate courses in transpor- 
tation engineering with the academic term 
beginning in February, 1953. The new 
program will emphasize modern highway 
planning, design, and construction; traffic 
engineering; and airport design. The 
course offerings are primarily intended for 
persons holding undergraduate degrees in 
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Civil Engineering. Each course may be 
taken as a portion of a program leading 
to an advanced degree, or as a single course 
by a qualified special student. Comple- 
tion of the entire series constitutes a meas- 
ure of specialization in this phase of civil 
engineering. 


* * * 


Graduate study in technical writing is 
to be offered by Rensselaer Polytechnic 


COLLEGE NOTES 


Institute beginning with the next college 
year. The degree of master of science is 
to be awarded on satisfactory completion 
of two semesters of work. Courses are 
designed to develop clear, grammatical 
and interesting writing on technical sub- 
jects. The English department is to direct 
the program. 

The Rensselaer master’s degree in tech- 
nical writing is believed to be the first 
offered in this particular field. 
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New Analog Field Plotter... 


SOLVES COMPLEX FIELD PROBLEMS FASTER 


General Electric’s new Analog Field Plotter 
helps solve a variety of field problems and 
aids in the study of electrical field theory. 
This versatile tool simplifies over-all oper- 
ation of field plotting in two-dimensional 
and some three-dimensional: fields. A com- 
prehensive instruction manual shows the 
basic approach to a variety of technical 
problems. 

Investigate the advantages of this plote 
ter for your field studies. Write for 
bulletin GEC-851 to: General Electric Co., 
Sect. 687-73, Schenectady 5, N. Y. 


FACILITATES THESE STUDIES: 

e Classical electrostatic field theory 

e Magnetic flux distribution and inten- 
sity 

e Air-flow patterns around foil shapes 

e Fluid-flow patterns and velocity 
gradients 

e Current flow, thermal flow 

e Electrode shapes in electronic tube 
design 

e Field patterns in wave guides and 
electron lenses 


GENERAL ELECTRIC 
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ELECTROMAGNETICS 


By Jon D. Kraus, Ohio State University. Electrical and Electronic 
Engineering Series. 604 pages, $9.00. 


A thorough, well-balanced treatment of electromagnetic theory, from elementary 
principles through the more advanced theory and applications. The first half of 
the books covers static fields, currents, and time-changing fields. The second 
half treats space waves, guided waves, radiation and boundary value problems. 
Although written from the “field” point of view, the close relation of field and 
circuit theory is stressed. 


ENGINEERING VALUATION AND DEPRECIATION. 2nd 
Edition 
By A. Marston; Rosey Winfrey and J. C. Hempsteap, Iowa State 
College. In press. 


Deals with the concepts and procedures involved in the appraisal of industrial, 
commercial, utility, and natural resource properties where is is desirable that 
the engineers perform the work of appraisal. The art of appraisal and the nec- 
essary techniques in valuation are discussed for several classes of properties— 
physical, land, working capital, and intangible—normally possessed by an indus- 
trial enterprise. 


ENGINEERING MANUFACTURING METHODS 
By Grtpert S. SCHALLER, University of Washington. In press. 


An important new text for the standard course in manufacturing processes cov- 
ering all the major aspects of engineering manufacture. Founding, machining, 
and welding are presented at length, while hot shaping, cold shaping, thermal 
treatment, and engineering materials are treated in less detail. The sections on 
metal-casting and welding are outstanding. Full consideration is given to re- 
cent technological development and newer engineering materials. Manufactur- 
ing methods are closely correlated with engineering design and materials. 


ESTIMATING CONSTRUCTION COSTS 
By R. L. Peuriroy, A. and M. College of Texas. In press. 


A well-organized book presenting the principles involved in estimating costs of 
the construction of engineering projects, including labor, equipment, materials, 
and operational expenses, here is a valuable volume for the civil engineer, 
architect, estimator, and contractor. 


Send for copies 


~McGRAW - HILL 
330 West 42nd Street 


on 


WE, 
McGraw-Hill Books 


WOOD PRESERVATION. New 2nd Edition 


By Georce M. Hunt, U. S. Forest Products Laboratory, Madison, Wis- 
consin; and Grorce A. Garrett, Yale University. American Forestry 
Series. 402 pages, $7.50. 


Extensively revised, the second edition of this authoritative text and reference 
work covers the entire field of wood preservation, including the natural dura- 
bility and treatibility of different woods; descriptions of the important fungi and 
insects that destroy wood in storage and use; descriptions of the more common 
wood preservatives and of methods of evaluating preservatives; equipment and 
operation of treating plants; and the economic aspects of wood preservation. 


POWERPLANTS FOR AIRCRAFT 
By JosepH Liston, Purdue University. 577 pages, $8.50. 


Gives the reader a concise, technical insight into the basic principles and com- 
parative merit of all types of aircraft powerplants. In addition to accurate and 
comprehensive comparisons of the many types of jet and reciprocating power- 
plants, it presents a fundamental analysis of the theoretical powerplant cycles, 
compares actual engine performance with the theoretical cycles, and discusses 
some of the practical problems encountered in operation and testing. 


LOGIC FOR MATHEMATICIANS 


By J. BarKiey Rosser, Cornell University. International Series in Pure 
and Applied Mathematics. 530 pages, $10.00. 


A comprehensive treatment of symbolic logic, this book offers an exposition of 
those principles of logic which are used by the mathematician in his daily work. 
The logic is developed simply at the start from first principles. Then the formal 
concepts are related directly to the fundamentals of thinking in all fields of 
mathematics up through the theory of cardinal and ordinal arithemetic. 


ILLUMINATION ENGINEERING. New 2nd Edition 
By Warren B. Boast, Iowa State College. Ready in March. 


With complete revision, this text covers the fundamentals of illumination 
terminology, illuminating devices, and engineering applications. In a rigorous 
discussion, it deals with the spectral and spacial interrelationships among the 
various entities at the source and receiver surfaces, and engineering methods of 
design for both interior and exterior illumination systems. New chapters are 
added on color and the interreflection method of design, a major advancement 
in the past decade. Emphasis is upon an engineering approach. 


on approval 


BOOK COMPANY > 


~ New York 36, N. Y 
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Food Engine ving 


A TEXT THAT PUTS 
FOOD TECHNOLOGY ON 
AN ENGINEERING BASIS 


ELEMENTS 
OF 


FOOD ENGINEERING 


VOLUME | 


By MILTON PARKER, Director of Food Engineering, 
Illinois Institute of Technology, and ELLERY H. HARVEY, 
Professor of Food Engineering, Illinois Institute of Technology 


With editorial cooperation of E. S. STATELER 
Staff Executive, Wahl-Henius Institute, Chicago 


tion and writ process 


the 
vais oper?! 


HIS important new three-volume work is the very first to treat 

the production, preparation, processing, handling and distri- 

bution of foods from a unit operation and unit process point of view. 

It lays the foundation for the new profession of food engineering as 
distinguished from both chemical engineering and food technology. 


Volume | outlines the engineering factors in food processing and 
details the agricultural and nutritional aspects of food production, 
the extent of the food processing industries, and major classifi- 
cation of foods and refined foods processing. This volume is ideally 
suited as a textbook for courses in food technology and food 
engineering. 

1952 About 500 pages $8.75 


Volumes II and III, scheduled for publication later in 1953, will dis- 
cuss plant layout, equipment design, production efficiency and 
sanitation. They will also give full consideration to nutritional and 
taste acceptability factors. 


REINHOLD PUBLISHING CORPORATION 


DEPT. M-462 
330 West 42nd Street New York 36, N.Y. 
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Look ta... L. E. GRINTER 


ENGINEERING MECHANICS 


To be published early in spring 


DESIGN OF MODERN STEEL 


STRUCTURES $5.75 
ELEMENTARY STRUCTURAL ANALYSIS 
AND DESIGN $4.75 
NUMERICAL METHODS OF ANALYSIS 
IN ENGINEERING $5.80 
THEORY OF MODERN STEEL 
STRUCTURES 


Volume I—Statically Determinate 
Structures, Revised Edition $5.00 


Volume II—Statically Indeterminate 
Structures and Space Frames, 
Revised Edition $5.25 


Abridged edition of the 2 volume set $6.50 


The Macmillan Company 


60 Fifth Avenue New York 11 


For Engineering Texts 


WORK 
MEASUREMENT 


NEW PRINCIPLES 
and PROCEDURES 


ADAM ABRUZZI presents a 
complete new methodology for 
handling the problems of work 
measurement. He shows that 
standard data procedures cur- 
rently in use are invalid; shows 
new procedures that eliminate the 
necessity of rating worker per- 
formance; and proves that there 
is no ‘‘one best way” of performing 
industrial operations. 


Dr. Abruzzi makes available ob- 
jective procedures and criteria for 
deciding when a process can be 
considered standardized and for 
determining when element and 
motion standard data have pre- 
dictive value. He also shows how 
precise estimates and predictions 
can be made about production 
rates of workers and operations. 


Procedures are illustrated with 


case histories that bring out prob- . 


lems of application in various 
situations. Both theoretical and 
practical aspects of applied work 
measurement are stressed, along 
with potential difficulties. 25 fig- 
ures and 55 tables aid the illus- 
trations. 


Suited to teaching needs, 
WORK MEASUREMENT an- 
swers the problem of how to teach 
advanced undergraduate and grad- 
uate classes the weakness of 
current procedures, why they need 
modifications, and how. 


“Dr. Abruzzi is the first to fully 
demonstrate how Time and Mo- 
tion Study can achieve the status 
of a science.’’—Personnel Adminis- 
tration. 


$6.00 


COLUMBIA UNIVERSITY 
PRESS - NEW YORK 27 
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University of Florida 
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© Outstanding RONALD ‘eathoohs 
ENGINEERING STATICS and DYNAMICS 


This step-by-step treatment uses deductive reason- 
Dan H. Pletta ing to a in students facility in analyzing and 
applying fundamentals to practical problems. Con- 
tains optional chapters that serve as introductory 
material for subsequent courses in mechanics of ma- 
terials. Principles highlighted by a wide variety of 
illustrative examples and problems. 772 illus., 26 
tables, 392 pages. $5.50 


STRENGTH of MATERIALS 


Reflects the problems, methods, and engineering 
Max M. Frocht bs a mp of strength of materials. Primary em- 
P 


Virginia 
Polytechnic Institute 


asis is placed on the practical meaning of stress 
and strain in design and in solving questions of ma- 
terial failure. Modern experimental methods are 
introduced throughout in connection with discus- 
sions of theory and principles. 462 illus., 15 tables, 
439 pages. ‘ $6.00 


MECHANICS of MATERIALS 


Develops a basic understanding of the behavior, 

Glenn Murphy under heavy loads, of structural members and ma- 
lowa State College chine parts constructed from common engineering 
materials. Emphasizes the principles of statics, ge- 

ometry of the loaded member, and material proper- 

ties in analyzing stress problems. Includes over 

650 practice problems. Rev. Printing. 262 illus., 


310 pages. 75 


BASIC ENGINEERING DRAWING 


; ? Designed to meet the need for a thorough one- 
William Wirt Turner course integration of the basic elements of descrip- 
Carson P. Buck tive geometry, engineering drawing, and machine 
Hugh P. Ackert drawing. The flexibility of the text enables 
All of the teachers, in schools where these courses are not 
University of Ni D. integrated, to select a suitable chapter sequence. 
niversity of Notre Yame —_— 563 illus., 26 tables, 669 pages. 5.50 


DESCRIPTIVE GEOMETRY 


This textbook uses the direct method coupled with 
Hareld Bartlett Howe © 4 pictorial spgreath to achieve a broad, yet detailed 

coverage of the subject. The many sketches cor- 
related with the text material stimulate the stu- 
dent’s perceptual and visual capacities. Places em- 
phasis on vectors and their use in finding stresses in 
planar and noncoplanar structures. 328 illus. $4.25 


Illinois 
Institute of Technology 


Rensselaer 
Polytechnic Institute 


THE RONALD ‘PRESS COMPANY « 15 E. 26 St., New York 10 


00000 


New! 


Principles of Aerodynamics 


DANIEL O. DOMMASCH, University 
of Maryland, and Naval Air Test Center, Md. 


Class-tested, this new text is a complete source 
book for the basic procedures and principles 
in aerodynamics. Recent advances are 
stressed along with classical theory. All 
mathematics higher than college calculus is 
explained. Problems follow each chapter 
(with answers where applicable). 


Approz. 384 pp. $7.50 Pub.: Jan., °53 


Aircraft Structural Mechanics 
FRANZ RUSSELL STEINBACHER, Arnold 


Engineering Development Center; and 


GEORGE GERARD, New York University 


Designed for the greatest possible clarity, 
this text leads gradually into the more diffi- 
cult subjects of structural analysis. Excellent 
as a foundation for beginning stress analysts, 
and as a source book for designers. 


Approz. 320 pp. $6.50 Pub.: Jan., 


Write Today for Your Examination Copies. 


2 West 45th St., Pp | T mM A n PUBLISHING 


New York 19, N. Y. 


CORPORATION 


| 


COLLEGE TEXTS 


COMING SOON 
RECURRENT ELECTRICAL TRANSIENTS 


by L. W. VON TERSCH,, Assistant Professor of Electrical 
Engineering and Associate Engineer, Institute for Atomic 
Research, Iowa State College; and A. W. SWAGO, Lt. 
(Jg), United States Naval Reserve. 


This book is a study of the basic concepts and circuits which are com- 
mon to many of the fields of electrical engineering and physics. Mastery 
of such simple circuits as RC, RL, clipping, clamping, electrostatic 
sweep, magnetic sweep, trigger, and multivibrators allows one to do 
constructive work on such subjects as television, nuclear instrumenta- 
tion, electronic computers and various aspects of industrial control 
equipment. 
In the Prentice-Hall Electrical Engineering Series, W. L. EVERITT, Editor 


Approx. 400 pages. 5-54” x 8-34” 


INDUSTRIAL ELECTRONIC ENGINEERING 


by WELLS L. DAVIS, Babcock and Wilcox Tube Com- 

pany, and HERMAN R. WEED, The Ohio State Univer- 

sity. 
This book is designed for the advanced student in electrical or mechani- 
cal engineering for the purpose of developing a quantitative approach to 
the design and understanding of industrial applications of electronics. 
Emphasis is on the method of analysis of general problems rather than a 
complete coverage of all possible topics. Among the subjects included 
as examples to develop the process of analysis are phototubes with relay 
and amplifier applications, timing circuits with resistance welder control 
as an example, servomechanisms with AC motor drive, crystal and 
metallic rectifiers and x-ray. 


Approx. 450 pages. 5-54" x 83,” 


INDUSTRIAL SAFETY—2nd Edition 


Edited by R. P. BLAKE, Senior Safety Engineer, Division 

of Labor Standards, U. S. Department of Labor; Instruc- 

tor in Safety Engineering, George Washington University. 
Written by 7 authorities, this practical work thoroughly covers the fun- 
damentals of safety engineering. It discusses, among other subjects: the 
history of industrial safety, causes of accidents, accident prevention, in- 
dustrial inspection, safe-guarding machinery, safety training and educa- 
tion, specific accident hazards and their prevention, records and reports. 


Approx. 435 pages. 6 9” 


2 Send for your copies today 


F PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 11 
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MECHANICS —In Two Volumes 


By J. L. MERIAM, University of California. 


Part I: STATICS Part Il: DYNAMICS 
1952. 340 pages. $4.00. 1952. 330 pages. $4.00 


“T am extremely pleased with these new texts... . I am particularly 
pleased with the multiplicity of engineering problems in this text and 
the three-dimensional perspective engineering sketches for each problem. 
It appears that this is indeed a textbook written for engineers. The 
type of problems in this text will stimulate great interest in the students 
and I am sure that the text will prove eminently successful,” writes 
Professor E. W. Harris, the University of Nevada. 


TEXTBOOK of ENGINEERING MATERIALS 


By MELVIN NORD, Wayne University. 1952. 518 pages. $6.50 


The fundamental purpose of this book is to present the subject of 
engineering materials in a basic, coherent manner, rather than as a 
series of unrelated subjects. It takes the student through observations 
of the solutions of practical problems of importance in each of the 
branches of engineering. It first studies the raw materials of engineering 


in a general way, then the manufacture of engineering materials from 
the raw materials. Next it takes up the properties of engineering ma- 
terials, and follows with a study of the specific materials of engineering. 
It is pointed at an early introduction of the engineering point of view. 


ELECTRICAL ENGINEERING: Theory and Practice 


By WILLIAM H. ERICKSON and NELSON H. BRYANT, doth 
at Cornell University. 1952. 523 pages. $6.00. 


Written for the non-electrical engineering student, this. book stresses 
analysis and study rather than “formula substitution.” The authors 
offer a good, clear understanding of the basic theories of circuits, ma- 
chines, and electronics. 


“It seems to be a very teachable book. . . . The subject matter is 
arranged very well. . . . I like the physical presentation and the light 
mathematical emphasis. Answers to the problems are also a great help. 
. . . The book should prove as satisfactory as any we have used... 
and much more satisfactory than several of them,” comments Professor 
E. E. Clark, South Dakota School of Mines and Technology. 


Send for your on-approval copies 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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Outstanding Publications 
D-C AND A-C MACHINES 


(BASED ON FUNDAMENTAL LAWS) 
By MICHAEL LIWSCHITZ-GARIK, 
Assisted by ROBERT T. WEIL, Jr. 

This new ONE-VOLUME text treats electric machines 


from a general — of view based wholly on the under- 
standing of the four fundamental laws. 


508 pp.—614 x 


INTRODUCTION TO ELECTRICAL ENGINEERING 
(CIRCUITS and MACHINES) 
By CLODIUS H. WILLIS and HENRY M. CHANDLER, Jr. 


A NEW text for non-electrical engineers in sophomore or junior years, 
presenting the service course as developed during the past 25 years. 
Treatment of machinery is more analytical. Circuit theory emphasized. 


552 pp. 6x 9———Illustrated: Cloth $7.00 


ALTERNATING CURRENT MACHINES 
By THOMAS C. McFARLAND 


Prepared to be used by junior and senior students majoring in electrical 
engineering. Best adapted to lecture courses or a combination of Lecture 
and Laboratory. Broad division between electronic and mechanical types 
of converters. 


540 pp.—— x Cloth: $6.00 


ELECTRIC CIRCUITS AND MACHINES 
By BURTIS L. ROBERTSON and LEONARD J. BLACK 


For mechanical engineering students, or non-electrical engineers in general, 
this text provides a strong minor in electrical engineering. Great empha- 
sis is placed on problems, many from actual practice. 


434 pp. 6x 9———Tllustrated: Cloth $5.25 


THE DESIGN OF SWITCHING CIRCUITS 
By WILLIAM KEISTER, ALISTAIR FE. RITCHIE and 
SETH H. WASHBURN 


Suitable for instruction from the junior to graduate level, this NEW text 
presents the basic techniques of switching circuit design applicable to digi- 
tal computers and other complex control systems. 


556 pp.—6 x9—ILlustrated—Cloth—College Edition—$6.00 


FUNDAMENTALS AND DIRECT CURRENT MACHINES 
By MICHAEL LIWSCHITZ-GARIK, Assisted by C. C. WHIPPLE 
Volume I of ELECTRIC MACHINERY provides a basic 
up-to-date course in electrical engineering. giving a thorough 
understanding of the fundamentals of the electrical ma- 
chine in general and of the D. C. machine in particular. 


290 pp.—6 x 


ALTERNATING CURRENT MACHINES 
By MICHAEL LIWSCHITZ-GARIK, Assisted by 
Cc. C. WHIPPLE 
Volume II of ELECTRIC MACHINERY furnishes de- 
tailed, recent information on mechanical construction, 
theory of operation, speed control and applications of ali 
types of A-C machines. Useful as a reference book for 

engineers. 


576 pp.—46 x 


Send for your on-approval copies. 
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Engineering Books 


ENGINEERING ELECTRONICS 


By G. E. Happert and Wirrrep M. HessersertH, Purdue University. 
McGraw-Hill Series in Electrical and Electronic Engineering. Ready for 
fall classes. 


A text for beginning electronics, this book is aimed at these students who wish 
to specialize in communications, servomechanisms, electronics, and power. It 
combines a theoretical and practical treatment as background material for fur- 
ther detailed study or for engineering applications in the non-specialized field. 


SURVEYING: THEORY AND PRACTICE. New 4th Edition 


By Raymonp E. Davis, formerly of University of California, and Francts 
S. Foorz, University of California, Berkeley. Ready for fall classes. 


This leading text and reference, thoroughly revised, covers elementary phases in 
considerable detail: fundamental relationships and techniques, operations com- 
mon to all branches of surveying, and practice as extended to entire surveys. 
Much new material has been added. Emphasizing precision of measurement, 
computation, and plotting, this text is extremely thorough in its correct and 
clear treatment. 


MANUAL OF ENGINEERING DRAWING FOR STUDENTS 
AND DRAFTSMEN. New 8th Edition 


By Tuomas E. Frency, and J. Viercx, Ohio State University. 
Ready for fall classes. 


A new and reorganized edition vastly improved, this text is an established leader 
in the field of engineering drawing for students in colleges and technical schools 
and a valuable reference in the engineering library. It includes the penmanship 
of orthography, pictorial drawing, illustration, perspective, and dimensioning. 
Over a million copies of this famous encyclopedia of engineering drawing are 
now in print. 


WELDING ENGINEERING 


By Bonrrace E. Rosst, Pressure Vessel Research Committee, New York 
City. Ready for fall classes. 


A volume to familiarize students with fundamental facts about welding, to of- 
fer the working engineer a wider understanding, and to serve as a reference 
work. This text covers all welding processes, metals and their weldability, 
design and fabrication considerations in welding, and testing and inspection. 


Send for copies on approval 


23 McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street = New York 36,N.Y. 


